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VI PREFACE. 

An eighth volume has been added, treating of Physiological 
CheniiHtry, the Animal Chemistrj' (Zooehemie) being written 
by Prof. Lkhmaxx, the Vegetable Cliemistry (Phytochemie) by 
Prof. ROCHLEDER. This volume, which is rather an addition to 
Gmelin's Handbook than an integral part of it, has not been 
translated. The '' Zooehemie," indeed, with the exception of 
a few recent additions, is identical with Lehmann's " Lehrbnch 
der Physiologischen Cliemie," a translation of which by Dr. Day 
was published some years ago by the Cavendish Society. 



In conclusion, I beg to tender my best thanks to several 
gentlemen who have assisted me in the course of the work: 
namely, to Mr. FRANCIS RuD.VLL, who translated the third, 
and portions of the second and fimrth volumes, and made 
several valuable additions; to Professor G. C. FOSTER, for 
translation of portions of the fifteenth and sixteenth volumes, 
and for many valuable additions; to Professor ROBINSON, of 
Clifton College, for translation of the seventeenth and the 
greater part of the eighteenth volume ; to Dr. E. ATKINSON and 
Dr. A. DuPRE for portions of the thirteenth, and to Mr. A. 
E. Fletcher for part of the sixteenth volume. I hare also to 
acknowledge the assistance of the late Mr. CHARLES E. LoNQ in 
the translation of the foui-teenth vohune. 

HENRY WATTS, 

LoNTX»% September, 1871. 
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rMPOUXDS COSTAIXIXG 48 ATOMS OF i 
SylTinolic Add. 
C*II*0* = C-H^.O*. 

^- 3Llt. Wim. Acad. Ber. 44. 121; Krit. Ztindtr. 5, 47; J. pr. 
Chem. 86, 111 ; Chem. Cattr, 1862, 76; Expert. Chin.pirt 4. 443 i 

kJahuber. 1861,389. 
Formatton and Preparation. When hyiltochloric acid gas ia passed 
1 Jto alcoholic solntioa of abietJc add. the liqaid becomes hot. &nd 
nnies a brown colour, and, after cooling, deposits sylvic acid (ivii, 
Q ' €), the brown filtrate from which yields syivinulic acid in white 
"^^'Slts, on addition of water. 

C*H"0>» + 2H0 = CWO* + 0-H>«0«? (Kr.) 

^^^ Propertiei. White amorphous powder, melting at 1 30* with decom- 
^^*^ition. Has an acid reaction. 

Halj. 

'*«C , 888 .... 74-23 60 C _ 800 .... 75-00 ... 74-55 

acH , 36 ... 9-28 36 H 86 ... fl-00 .... 9-2* 

^_ 8 . &i .... 16 -49 80 $4 .... ie-00 .... 16*81 

^^yWO*... 388 . . 10000 C^ffH)" .. 400 .... lOOOO .... 1001K) 

UbIj eirr* the formuls h, bat the formatioD of ajlvinolic koid from ftbiette aoid 
*^*on to lupport the formula witU 48 atonn of (arbon. 

Sylvinolic acid is insoluble in water. — It is bihagic, and forms 
^^airal salts having the formula CH^MK)'. 

rPolaeh and Soda talfs. — Amorphoua masses, soluble in alcohol, and 
ling opalesceut liquids b water. 
_ Um&'taU. — Obtained by precipitating an alcoholic Bolution 
•*« with alcoholic chloride of calcium and ammonia. Btllliy 
^''ghtly soluble in alcohol. 

Florka. M&ly. 

C"H"0* 370 86-85 

2 0bO 66 1815 IO-34 | 

C"H"C»'0» .... 426 10000 y 

SihfT-Mxtt. — Nitrate of silver throws down from tb» ' 
" "hite powder, which reddens on exposure to h'gilti t 
^ly in ammonia- water, and with difficulty in alcoboU 



2 PRIMARY NUCLEUS t*ll*'**'^^mr-T(UCLEU S CII-OL 

C"n"0' „ 870 61-46 

2 AgO „. 232 3861 37-Oi 

C«H"A^O' ... ooa lOOOO 

Sylrinolic ftdd diaaolrcs easily in alcohol and in ethar, and ia I 
liehiud iu the form of a pitch on evaporating the eolation. 

Conjugated Compounds of SyhinoHc Acid. 
1. Summary of the Constituents of the Pine resins. 

Tlie resinoUB sap which exudes from various epeciea of conifer 
contains a volatile oil {xiv, 240) and one or more non-volatile ('- 
stituents, which consequently are found in turpentinei as well I 
the colophony or resin obtained by distilling turpentine with water a 
melting tbe/esidual mass. 

a. AcconlingtoUnvcrdorben, colophony is to be regarded as impi 
(aicor|ihous) pinic acid. Turpentine, Freiioh colophony, and the r~ 
of Pintis ff/tveslria, contain also (crystal Usable) sylvic add, to^tb 
with snaaller portions of other resins. TrommsdorCf, Rose, and Liel 
Ukewise distinguisb pinic and sylvic acids as two diSereut acids. 

6. According to Laurent, the turpentine of Pinna maritima, as V 
as tlio other species of pine, contains (crystal Usable) pimaric i 
which is convened on standing into the isomeric pinic acid (fonn 
described as amorphous pimaric acid), and b^ distillation into the li 
wise isomeric sylvic acid (formei'ly distinguished as pyroniaric i 
Strocker (^nn. Pharm. 68, 338) regards aylvic, pimaric, and pyrom 
acida as identical, whilst according to Sievcrt, sylvic and pimaric a 
are different ; the latter, however, volatilises unaltered, so that SieT« 
regards Laurent's pyromaric acid as pimaric acid. 

e. According to Maly, whose view is here regarded as the soui 
colophony or pinic acid is the anhydride of abietic acid, and sr 
tible of conversion into ^crystalUsed) abietic acid by absorptii 
water. The salts of pinic acid are formed fi-om abietic odfi, I 
absorption of water. The sylvic acid of Unvcrdorben is also « 
add ! but not that of Sievert, who decomfvosed abietic add 6/ ^ 
action of sulphuric acid, and examined the body thus formed ttS (T"" 
acid, C'*H'°0' (xvii, 318).— If the latter part of Maly'a v' — '- 
fomided, Tvommsdorff, Rose, and Liebig must have exar 
iwid, whilst it is not clear from tho statements of Utilfa 
Sievert, whetlier they refer to the acid prepared with Qolpt 
to that obtained by crystallisation (Kr). — Maly is inoi 
Laurent's pimaric acid also as abietic acid. 



2. Abietic Acid. 
CH'-o" = c''n"o*,c*'fl"( 

Wien. Akad. Ber. 44, 121 ; KHt. Si 
Ckem. Ctntr. 1862, 73 ; llrp. 
1861,389. — .4n«.PA"n/,. 1- 




»»J OmJBS-SUCLEUS o^wo*. 

1, Ok pUBiiig hdrnchloric acid gm iiit/i nlcoHoE 
Ib (zni, 818,) uid ^rlviuolic acids aro formed : 

c"««o» ♦ sBo - c»H'sy + c*e*o'? (Kt.) 

Whan abMtie »cid U Mlded 1 1 bcilinf klooholif hjdrocbloric scid, and i 
a nnaU auaalily of oil* dn^jH, protKblT of sa ■•ihjl>u>iiipoutid, p«uM o 
S. AbmCic acKl is bat Gttle wtered ia nppesriuice by dry ehlorin , 
It evolves hydrochloric acid gas, wid tDi:rease3 abuut 14-13 p. 0,1 

Tbt pndwt ia Hahr'* JMbralw rf ic anit, C«CI'H*0*, in anardonfe iriOLj 
•Uw bmnk fcp abiMi'f and. C^H^X)*. Id Ihe formation of thU bod;, bon 
100 pBita of abMicacid muil hara ukfo ap 2053 parts, add not a« Hal; caloo' 
lS-4paTta,or<ihkirin*>. TV ilatnwnl that this acid contaiiu 16-92 p. c ' "' 
{c^o. 17-6S p. o. CU ia in Itraai of UalT's Ibrmula OH;I'H»0', or C ... 

DWt thu CwmtlU ia incoiwialent *ith tlw '(met thmt the soda-saJt of the acid o 

1(MS n. c. of Boda, whilM b; calculation it aliould conlaio on!j T'2G p. c (KrA^ 
" DiohlotabiKir acid " fonm a whitish-TcUan maH of arid Kaction, melting at UM 
villi libvnOion of auSbnUing npoun. It diwoUes )«■ frvelj than abiebe acU^ 
hot dilute Miutic «>d>. and ii i>rrpipitat<id unaltered b; acids. It i« leu Bota 
than abietio acid in alcuhol, nuil^ lolublc is ether. Its' (oda-sall, obtsinnl bj m 
ingt carhouata of >»i)a to a hot aleoboUc tolution of tbe acid and cTipgrating, t~ 
an alkalinv hrittlv mtiii. 

3. Abietio acid dissolrea easily when triturated with oil of c 
forming a mldish-brtiwn solution, from which it is at first [U^pitB 
by wutor unchangi^d. \\'hen tlie solution is slightly wanned 
aRuwed to stand for 2i faonra, it evolves sulpbarouB acid, 
which water throws down a reddish precipitate cantaiaiiig aulplu 
which dries up to a whitish-ycIIow mass over oil of ritriol. Thit b< 

ia decompiweil at tho trmpcratniv of 80* in the moiat slnlc, vitli libend. 
of *ulphurio acid, and etm when drr it tumi soft and blackeni below 100*. ] 
hasanaeidnaotion i fornuiiitli.aUal'iiuaci7iIalli>ablcMmpciuDds,andwillibi 

eompound which is iusoluble in idcobal, and contains sjlric acid, together witti . 

an 4L]iial number of atonu of sulphuric and. It diiuolTea alightlj in alooind, ^ 
TfTj caail; in ether-almhot, forming a purplish -riolet solution, vhioh tunu b(~ 
on standing. — Oa mixing a hot alcoholic solution of abietic acid i 
sulphuric acid, sylvie acid is prcduced. So sugar is formed, eren ■ 
long standing. 

4. When triturated with penlaehloride of phosphontg, abiotio i 
turns warm and brown wid becomes fluid ; the product yidda on f 
latioti, hydrochloric and chloroj^osphoric acids in succeasioOi ■! 
lastly, at 295° to 360^ and still higner temperatures, a volfttJM J 
whilst charcoal remains behind (Maly). 

The volatile oil, Maly's abietone, forms when rectified a wine-yi 
fluorescent liquid, of faint aromatic odour, free from chlorine, 
rcctifiod over sodium, free from oxygnn. It soUdifies (o an ■ , __ 
mass in tlin cold. When it is submitted to fractioiiul ilislHUlloa % 
collecled in four portions, the separate portions, the first of i 
distils at 295" to 303°, have the composition given hnU^w, f..r i 
Maly gives the accompanying formulas. Bronmhifimt, olitninwl | 
dissolving the first portion in ether and adding hv. 
brown, not decolorised by potash, and contains STS'S t' 
bromine. 

a. Malj. b. 

88 C 89-80 89-84 88 .... W 

aOH.-.,. lO-aO 1021 56 h .. % 
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c^H"..,. laSfi 
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5. .^inecc Annydzids. 

9 ^^ -«CT1«^J '«1 



ij.^^.. *.• : : r-* : - -^ .-.^r^ ii:- ur*rrac;»''n ir l'^^". and even si 
1.-;-.- - 1 -j^T-:'*. :•:.-"? .. — : ' ,r''~- "f v:uer mr;l r v*^n» ro becokMired 
u:.: ir- -i::-' -•-- "^'^Tiir- :.— r- : "r- i ^a hiiLi'' tr.iitf ^hea melted in a 
'SfT'-Am : -ii'- ■.:.. fci""^ ^: -."' •cr' -i^'- ieice*L — But the fonmi- 
- : : k.-"".. •».'■. r* -i: '".v ki: : jjr"i >-h::5s i* Teil ij» from cok>- 
M ::- r- ■::•■ '»*■!-■-* lie- fcL>-— ;n.Li f -mrbr. *«? that these bodies 
:i:'.i>r •- ' .rur.e: «- Hr uiw ir^if i iotetii: M:i\L or aa mixtores 

i, '.: -.TV-: ^■•-' J L -rr-t'i s ii5e4uv»^i in Alcohol; mnd 

T-^n^ > u:.:«-L ~ "*-> 'i- . :*: :: :'.; "^ir^'i'dr;- > ,^r'«mi.>Hi : then after the 
: ^iL^^r. ■: : 4 '^.u--^ ; — ^'u^^ i u'itc:\- *l''«:. *ae^icie i» evaporated, 
u: : -.Ir — : ■. :r > i-,ru:i ir-.-i *^r ii » — r-» i. lad ';u?riy in the water- 
';•:.:. I.: -.1^ v k - ••• "; ^A4r> . • . 1 ti- i:- iik'j il^ V.i oorts of water. 
;. '—'?*■..■• "'Zii^ ■ Mt- n: ;:a ."**I**."* — ili.'. ;*jac. »->:i port:? HO}- 

A -■:";: • .■ jm: ..'• :i u'^-i^ir? 1.0 q» i i^^LVitirs no crristalSi 
■*-■*•: t"-*^ -"a.:«::::^ r 11 •:. ::». v!er-As» 1 > lun* 11 !ii ilo^hol of 70 p. a 
v-T*" •*■'."» Is- ^'i''- i8? "^ V i "J*^ i»ii< aiir iis^ivM.! ia ^ .juvs* — Simi* 

i^-»T 'i^— oiiz;: ixri r* ui i»» -i -'lian^Cv 'iL iuM tin :niJB7 and ^iTsttlliiie obIt a 

'"•r^-. 'jr- r^m ■•i'H-'r^'.: "^Tn :ir.*f< r !;ir:tiHs is freed from 

.*->» '.■.-, -v-.j! "i.-f"<*::i» :r'"Tr:tf'i >• ij«: 1 *• '. -j* oc a sjnxpT oon- 
a.*-pr..> i- : • '^. iz-i i'jfe •""'f* fai*.*7 _i 1.0 c-i. eciier. and ohlorofonn. 



<w r .-54* ... 3«;-n > 
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t^H^O- «4 « - lOevV VOSHlO 

6 Hydrabietic Add. 

MAi,r. y. //T. C%itm. DC, 149. 

K/»«lifirri«Arrm)|(n7ri i^ suhh-i] to a warm alcohoBc aoliitkm of 
ntut] nn lor»|f »« ija/'h fr^jnh ad^^lition continnes to prodr^ 
w\VufU, urifl tfi#i n'Miiltin^ H/;r]a-Halt 18 allowed to t 
rnmi tli#j a/|ij<;oijH w,\ui'um of this salt, neatndi 
down hydrabjetate of lead, which is decompc 




rie 



PRIMART KUCLSU8 0«'H" j OXTGIN-HUCLBUS C^Hi^W. 



,B dissolved in boiling aloohol. On nnoUiig, tlic solution depc 
flocks (a), melting at 63° to a palc~yellow oil, wliich solidifies to J 
yellow tratislucent brittle resin. — The ulcoholic moth cr-liq nor Im*C 
on evnpomtion a brown, pitch-like sticky lua.'fa (i). molting* at 44"% 
(Stiilielai & (lotstotter, Ann. Phnna. 51, 64). 

a containe 74-66 p.c. C, 11-17 11., ami 1417 0. 

6 „ 73-52 p. C.C., 9-70 H., and 10 78 0. 

/3, Wax froni tkt barh of Pmug sybtnlris. Yellowish, melting 
64°. Sniella and tastes aromatic. Evolves an odour of acrolein irtM 
heated. Inflammable ; not saponifiable ; iiisolnblo in ammonia i 
alcohol, soluble in ether. Contains, on the avera^, 74-49 p. c i 
10-3() H.. and 13-21 O., oorrespondinp to the formula C»H"0» fd 
CIPHJ*) (Stahelin & Hofstett«r, Ann. Phtmn. 51, 64). " 

The needles aud bark of Pinus ni/tvegtrig yield also Kaw 
ceropic acid. The ceropate of lead obt^ned in the preparation j 
kinovous acid (xv. 33) is decomposed under alcohol by hydrosulpfani 
add, and filtered boiling ; the filtrate deposits the acid on cooliai 
Ceropic acid is also deposited from an alcoholic decoction of the b ' 
on cooling ; and may be obtained from an ethereal extract of the b 
by recrystallisatioQ from boiling alcohol (see xv, 34). 

Ceropic acid forma microscopic white friable crystals, which meltl 
10<)°, and sohdi/y like bees'-wax on cooling. 

KawaliiiF. 
Dried in a vaemMi. a. b. 

n *»2 74 « 71'21 75-65 

68 H, 68 11-72 12-17 ll'M 

loo 80 13B0 13'59 ISIS 



tPH"Oi" 680 100-00 10000 

a wai obtained froin the oeedlos ; b from the bark. 



100-00 



Ceropate of bari/ta is precipitated from the alcoholic acid by a 
of baryta (Kawalior, Wien. Acad. Set: 11, 844). 
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12-19 
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76-6 


11-66 


11-68 






656-6 


„ 100-00 


lOOOO 



Wax fi-om the exfoUaling bark of Piniis st/lvettris. — Obtained ia^ 
preparation of cortepinitannic acid, and purified by pn-dpitatingr ftf 
alcoholic solution with alcoholic neutral acetate of lead, filteriDff H 
the grey flocks thrown down, and passing hydrosulphuric acid into iL 
filtrate, from which, after repeated filtration, the was ci^staUises.! 
Melts and solidifies like bees'-wax. 

EniTiUier. 



32 


... 192 


76-00 


7507 


4 


„. 82 


1260 


1383 


C*^"0« 


,., 2S8 


10000 


100-00 



b. The hardened whitt rain from the trunk of Fintu picea (Di 



W PRIlLUtT NUCLEUS C^'H*; OXYGEN-NUCLEUS C«H«0*. 

:^iIror is thp"«wTi •I'-wn. It J'-i^s not precipitate cupric or plumbic Baits, 
bii: r'-VfS jk y^Jl- -w jkn?*':i':tate with ferric salts. It dissolves in ether, 

cLIor f .■■rtii. -jliA -Sbi^'iMW aa-l opliiiarv alcohol. 



/?.-•. •-, '.I .-r C .-•' i-'': 'tci'i i< separated from the lead-salt by hydro- 
6u'i'"::i-:o Lii-.-l. Br 'w:i. i::i.-i->pni5 and tasteless, tritiirabic to a yellow 
i^uv'tr. S'ft. aiLri stiv'ky In-tweeii the fiu^ers. The alcoholic solution 
Lk-i ii:. ;ii.-i ^^iccL'U. and preiMj-itiites neutral acetate of lead white, 
a:ivl i<-s]i::clil.*r:lt* •:•: irri arbl nitrate of silver pale-yellow. The resin 
d:s"4"hx> ::; ;nr:c>«^us u::ini'"»:u.u from which it is precipitated by bydro- 
ci.l''ri«* ;ioi'i. and slightly in j^^tai^h- and sixia-lej-. It is sparingly 
S'^Iiiblt^ i:: bi-i'i'jhMe •>: carN>ii : easily soluble in ether, chloroform, 
and aIo;L'4: ms^lutle in l^yitrd aud volatile oils. 

^; ...... :,,y>:'4 or /T'j 'j'V 'rc'\l. — Yellow, friable pieces, easily fusible, 

inria'r.!u.kllt\ a:id buiiiin:r with a luminous Dame. Acid in alcoholic 
s-^luti'Vi. Pi-^s.^vcs iu a.jueous ammonia, and easily in ether, alcohol, 

and voLitilo ».'ils. 

.l'-:«o,'-V ':ci'L — This b«>ly is extracted by boiling alcohol from 
the n*si:i pi\'vlvmsly exhaust evi by cold alcohol, and is deposited on 
CkH'Unir iu the form of a yellow piwder, which may be decolorised by 
ag:iin dissolvi:i^ it in alcohol. — White, indistinctly crystalline gnmules, 
easily fusible, and burning' with tlanie. It is insoluble in aqueous 
anunonia: but <.*n eva[v:«ratin!; a mixture of the alcoholic acid and 
ammonia, it remains as a i\»linirless alkaline ammonia-salt, which is 
insi>luble in water auil ether — The acid is insoluble in boiling aqueous 
inirlKMiate of svxla; the soda-salt obtained from an ethereal solution of 
the aoid mixed with sihUi-Iov, is a white amorphous jx^wder, uisolublc in 
water and other, but easily soluble in alc»>liol. The white amorphous 
lime-*alt p!\H*ipitatiHl from an alcoholic solution of the acid by alcoholic 
chloride of i-aloium is easily soluble in alcohol (I), insoluble in ether. — 
The acid diss.»lves in cold absolute alcohol, and in boiling alcohol of 
sp. p*. 0*s;^7: it is easilv soluble in ether, chloroform, and volatile oils 
(Peckolt, .V. 7>V. AnL ii>i>, L>2:»\ 

i. Ki\^in.^ from Oi'i 0/ Turpentine. — The products formed from oil of 
turpentine by exposure to the air (xiv, 245), or by the action of nitric 
acid (xiv, 210) K^ar no iK^-ceptible relation to the pine-resins. — When 
oil of turpentine is allowed to resinise in the air, fonnic acid is among the 
pnxiucts obtained. The colophony-like mass does not yield abietic acid 
(Maly). 

On dropping oil of tur^wntine in small portions into nitric acid, and 
heating so long as red fumes are emitted, an acid solution and a mixture 
of resins are obtauied. The lattor is either (after short exposure to the 
action of the acid) red-brown, soft and almost entirely soluble in aloohdi 
or (after prolonged boiUng) yellow and fi-iable. In the latter case a 
solution of the resin in boiling alcohol deposits terepthalic acid (xiii, 
13), wiiilst the residue left on evaporation gives up to boiling water 
terel^enzic acid ^xvi, 183), three other resins free from nitrogen remain- 
ing undissolved. 

a. Alpha-resin, — Insoluble in cold, but soluble to a slight extent ill 
boiling alcohol, from which it is deposited as a yellow, amoiphoai 
powder. lusoluble in ammonia and caustic potash. Melts above 100^ 
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Kinovic Acid. 

* 

■ « ;:'* ■ ,^-'- R!* A-i:i i:;i' \-!!i ii 'iie Eii^it L;i»hjia -'i.-idiona trees 

- I.- :i ' J,'- '■•• > I r •■'. nfi'-'i Fn-'iu :ir:t(*r i Kemb^'lil, Ann. 

■ ■■ . . T--. ..—'_■ .- ■iL'-i '■ :r"T:u-r '.vitii iiiiii'Vii-^u^ar (xv, 345) 



■>. TT-t 



- r-I'." = 'J^li--^--^ - C'W^j'" HjujiTorz). 



w 1_ 



" ■ '. r»*" 1"::' I'iili'ri' iii'iil r^is •> pji.s>e<i into a s«3la- 

■ ■■ V. • ': -':* 1^" i.r- ih i. ^■:n'r'''u.» ri rlie ii<i.i:«i boo^aio:? Lot 

I •. . ■. ■ - • i V . ■ -■•.i.li;:!' ■•- »v iiM*. 'A-:iirii > puride^l by washing 

■ V ■ \ i.v -■ ■■ i.v. ;■ ■'i"-r.ii!>;:::r :"'*' in i 'mi'-j:*^ -.I'laariry of b«'iliiig 

t..- ■ ■- V ■ •..-:•■•- :<fr' f* yvni i I'lr-lii-r ['iaj.i;;ry afrn'r •ILstilling' 

■'V ■ ■. ^ i ■ '.': i< V ■■■! . 

"..'J ' "1 «•■: • ii ■: ; .r". v. .1 •rrr'. i?»;.". .7'\ 2 ^l/.M. 07; 

*■". "i v ■•• ■■ V u".'i .s ; r ti'icH'i by :i-eatiri:r kLuoWii with 

-.•■..■.-. \.v\ j-\': I •■- I'- ':■■■. r'.-.f ii'i- v/i riifiu. .iistM-lves f^with the 

»;■;■. -. •. '■ I :-*v r! ••■v'i r" i ":r ^v'.i>Li \\-x\y ^libsjMat.^ek f«'nuing'a 

: • •. . 5. . '.■:. 'v'... : i ■ v i.i ri::- ■.: !• :ivi.*s •.Tvsraliino kiiiovate of 
■ ■ . *■ 

*. ..-.. V . . -.:■ ?.i ' *f_ .i.-i:.-: :;::: -o '^'CL:«:r- ;:■•::- r, aLi-i 'l.'oo:ii{K>sed 
.\ i. . '.:• :-■ -■ . :^ . " ■.'- /.:" ir cLj ::•■ lu-l-L ^:':M^ ^a^ kiiiovii: acid. 

-J. " r,. :'.'. :■ : > --v:. •^■■ -ti i-s:.;-: "v :>■:!:::- wirli tliiu milk of 
;. .. . v.- :.."\'. > i- i :^ ^Tl-:. :L-- -^vviii^cil ; Tj\:[j.-L:a:o bv-lled with 
r » : ■ ' • ; - ■ ■> ' ' ." . ". • ■ ■ '' '- -• ■ - . '. : ■- - A ,- 1 : :: ^ :i:'« ■ : ;. l m r e* : wit 1 1 hy i.l rooh loric 
A. :. ■;. ■■ i--. i ; ■ ' .; " i"-- ii--^* ^''-'i '^'- ^ '.Ar^e ■;j:uitity of hot 

;i.-. ". ". : ::.-..-■!:"■■:. -i-n;-. ;-•..:-• I wiKii a:iL:iiiil oharcoal. 

n.. ..-• J :: ; ir : '..r .*; ■ !: !, : ir-: ki:..v:.; acM ^epuralts ad a 

'';. . •.■■■?"■ * *.. .i ' ."• ?r»*...l.v '. •"■'•^ L-.T TlO 111 «.■•-" fl ., 

• • • 



I Viz7.!;:.::-w :.::,;- '-.-m? cr>r<:aUiiie ivwJer, oonsistinir. 




HIadiweti. 

IS C ::>^ . . . 73 SI 73-03 

:is n :**>.. t» 74 9« 

Hi} (\l lti-J2 16-55 

C'-Jm>'' .. :«i<j ItiOOO lOhOO 

/jfcoffipoMitions. 1. Kinovic acid melts when heatedi ■'*' 
Holifiifyinji^ Uj a nK^urerl hkimm ; wiieii more strougly he 
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Calrvlalioiu ncvoTi 


i^p to Bla4ni> 
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C*H"0"-! HO 


516 


10000 




IWrwD. 


iiuuin. Sthynit 

drirj. at 100° 


allOO' 
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... H'41 


._ 67ia , 68'89 
8K8 ._. 8-86 

„- aswi . £2-a5 


... 66-06 

898 

... 86-02 


. 6657 

(f88 

... 24-56 
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Aomrdtol la Fetorwn, the fonnola i* C"H"0*i rwcDnliiig to SchiM_ 
t^WO". — Ubuiiicti'i lliird annlj-fit cormponda vitli the formula £; 
Sohntn wiiti e, both or which ue derived from a b; tUe abstnuitiuu ot loriit 

Dfcompo4ition». I. Einovia when heateri, mells to a i 
tbtck U(]n>(l, which solidifies to a friable reein on cooling. 1 
Strongly' heftt«d it boils, evolves a peculiar odour, takes fire, a 
witli a rod smoky Haroe (Winckler). Submitted to dry di 
•ith«- aIoiig or iuix<>d with sand, it yields an acid [at 
(Biichiicr)], an empyreumalic thiu turbid liquid contaiiiiuff 
ftud afterwards aii amber-yellow heavy liquid, which sriUt 
tosin coiiIniiiiD^. after solution in alcohol aud evHporatioo, i 
C, lO-na IL. and 3-63 0.— Kinoviu mixed with lime and sut 
dry distillation yields water, tlien yellow roetito«toiit^, and i 
tiMw rt«iii ( lllasiwetJtJ. — 2. Oil of vitriol poured Upon kinovi 
it brown aim gradually dissolves it, witli dark-red colour (Vi 
Tho wilutiau ia biivwD at Unt, b»t olunem to bloud.rtid, fttie rod-brown, 
BMltJ; > f*^ oolaur. Wat«r Umwi down from tbe red Bolution | 
UlutiMiitDa kinoiin, and Croui that which hM become paler, kino*Ui a* 

longer bitlor (Burhuer) Kiiiovifi dissolved ill alcohol tff) ' 

kinovio acid ami kiiiova-sugar (sv, Mo) on passing Ajk 
gat into the HoluUon ; 

O^H-O" + 2HO = CH^W + CHi'O'" (Hlwiweti). 

i. Kinovin dissolves iu boiling tutric acid with yoUow i . __ 
leaving a white granular powder. Wlien the solution is bcaled i 
tlie red fumofl disappear, water throws down white Hocks, i " ' 
when disHol^ttd In hut alcohol and cvH{ioraled, yii'ld n 
yellow rexiii («mlBinmg flO-U* p. o. C„ 6-07 U., and Si 
a [Kiwder iusoluble in alcohol (coniHiiung cs-£5 p. e. C. 
*B'65 O.) (UlMiwott). For the former boJj IflMinnjli giioi llie f't 
and for the latter C*"!!'*©". KinoTin diiwlrca inBtfongnilricociil f 
wlution. from which it ia prtvipiditcd uimltered bf water, oail ii i.' 
osalio acid (Uuchiicr). 
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ill colour and lci«3 rich in copper, when the acetate of copper cootaiof 
free acetic acid, or when the alcoholic aeration is too weak (Schneder* 
maun). 

SehnedemuunL 
TVo-Miniff KinociU'ropper-axide. at 100°. Mean. 

120 C 720 61-32 6144 

9UI 94 8-00 8-00 

30 O 210 20-44 1979 

3CuO 120 10-24 10-77 

2C^H*''0>S3CuO 1174 100 00 lOOOO 

According to Schnedennaim, C^H^O*, CuO. 

Kiiiovin and Siicer-oxi'ile. — According to Schnedermann, aqueoofl 
kinovin-magiiesia precipitates silver stilts, but according* to Pelletier 
& Caveiitou it docs not. — Kinovin-lime throws down from silver salts 
a white jelly (Winckler). By precipitating kinovin-ammonia with 
nitrate of silver a white precipitate is obtained, which turns brown- 
black on drying (Schnedennann). 

The inagnesia-a)mpound precipitates dnchonine salts (Pelletier k 
Caveiitou). 

Kinovin dissolves freely in alcohol^ from which it is precipitated by 
crater (Pelletier & Caventou). It is less freely soluble in tiktr 
(Winckler) ; dissolves also infixed and volatile oils^ especially when ward 
(Buchner). 



Oxygen-nucleus C^H'H)*. 

Dyslysin. 

Rekzelius. Ann, Pharm, 33, 130. 
TriKYER <fe ScnLOssER. Ann, Phami, 50, 244. 
Streckku. Aun, Pharm, 67, 29; 70, 149 
Mulder. Scheik, Onderz, 5, 1. 
lIorrE-SEYLER. J,pr, Chem, 89, 83. 

The ultimate product obtained by the prolonged boiling of bile witJ 
hydroc'hloric acid, the cholic acid (choloidic acid) formed by the broakin] 
ii[) of tauroeholic and glycoeholic acids, losmg 4 atoms of water to fori 
dV'^lvHin. — Formed also by heating cholic acid to 195 — 200® (Hoppe 
Seyler), to \mf (Strecker). 

Bile, dissolved in a small quantity of water, is boiled for a day wit 
strong hydnH'hloric acid ; the resin thereby separated is treated wit 
boiling water, which takes up only a small quantity if the action of th 
hydrochloric acid has been sufficiently ])rolonged ; the residue is boile 
with absolute alcoln)l ; and the precipi rate which forms on cooling i 
added to the undissolved portion. A further quantity of dyslysin ma.; 
be obtained by evaporating the wash- waters and alcohol to dryness, an 
again Ixnling the residue with hydrochSoric acid. The whole of th 
dyslysin thus obtained is dissolved in etlW, and the solution is filtere 
and evaporated (Theyer & Schlosscr). — ^trecker boils glyoociiQlic ad 

\ 



\ 
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was obtained l^ heating aphrodescin-baryta for som 
and hydrochloric acid, and precipitating with water. 



esc 

55 H 


oiiao*. 

408 

55 


19 


152 



BoeUedar. 

66*84 6632 

8-94 919 

24*72 24-40 



C*H*K>w 



615 lOOOO 



10(HX> 



5. Ac + 2M + 2P - 12H0 = C*BPW*(ilr^yra«c«*iii). — Obtai 
by heating argyraescin with acids. See below. 

6. Ae H- 2M + S - 4nO = C«<HW» (Telae$glucin).—a. Obtai 
on one occasion by heating crystallised aescinate of potash with w 
hydrochloric acid for six hours over the water-bath. — b. This bod; 
obtained in the form of a precipitate by warming the aqueous exti 
of ground horse-chestnuts with hydrochloric acid, boiling the prccipi* 
with alcohol, filtering, boiling the filtrate with excess of baryta- wa 
filtering the hot liquid from the precipitate, dissolving the latter in 
water, filtering when the solution has cooled to 30°, and mixino: 
filtrate with hydrochloric acid. 



84 C 

70 n 

36 



ai 1(W. 

. 504 
. 70 
. 288 



58-47 

812 

3341 



Karalier. 
a. 

58*55 

8*34 

3314 



CWH»K)» 862 



100*00 



10000 



84C. 
74 H. 
400. 



Dried in a vacuum. 

504 

74 

320 



Scliwarz. (mean.) 
I. 

5612 56 22 

8*24 810 

35*64 3559 



c«H?»o»,4no 



898 100*00 



1(X)(X» 



7. Ae + 2M + 2S - GHO = Q^B!^^ {Aescinic «c/(/). — Prodi 
by heating argyraescin or aphrodaescin with strong aqueous alkaliv* 
the former case together with propionic acid, in the latter with but 
acid. Sec below. 

8. Ae -f 2M + 2S + P - lOHO = C»«n»K)" (Propaescinic at 
Obtained, like aescinic acid, as an intermediate product of the lim 
action of alkalis on argyraescin. Sec below. 



c. Argjrraescetin. 

c"n«o»* = c*»H»o»,2c»n><>o«,2C«n»o«. 

ROCHLEDEB. Wien. Acad, Brr. 4r». HTH ; ,/. pv, Chem, 87,6; 
417. 



Formation. See ftbovo. 

Hydrochloric acid gas is passed into alcoholic argyraescin ; 
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deosctioQ depoeiU. on ciK>ling. a small quantity of itfsciiuc 
amounting to 0-0 gmi. fmm (< jioHnda of chratants. 

2. From iht Alcoholic extract of the Colgledinig. To prepare I 
extract, fresh ripe horee-oheatnuts freed from the brown abins i 
embryos, are comminuted and digested for a few days with tdcohol 
S5° Bm.in the i«ld. The extract is decanted and replaced once or t 
by fresh alcohol, and the mised tinctorcB are distilled until the n 
baa the cousiatencc of honey. After stauditig: in a warm plaod I 
some days, a layer of f»t collects on the surface, on rcmoriog wW 
the alcoholic extract remains as a brown masa. — Before proceedipg 
the further treatment of the extract, the sugar conlamed in it 104 
removed by fermentation, or by evaporating the extract to an unci 
consistence wiil kneading it with alisolule alcohol. 

a. An aqueous solution of the above extract, after being freed fi 
the alcohol taken up in the process of kneading, is heated with potd 
ley till it solidifies to a jelly from separation of aescinale of pDtadl.1 
is then boiled with water and filtered, and the salt which crystallise^ 
cooling is washed and decomposed with an acid. — 6, Tlie fermet 
solution of the extract, after precipitation with neutral acetate of li 
is precipitated with the basic acetate; the precipitate is decom 
with hydrosnlphnric acid under weah spirit; the filtrate is evftpc 
to dryness; and the residue is boiled with potash-ley and & 1 
alcohol. The aescinate of potash thereby separated is heated 1 
alcolioUc acetic acid and mixed with water, whereupon aescinic ft 
deposited. 

Aescinic add is also obtained in the preparation of argytaescin. 1 

Propcrtit). Amorphous colourless mass, easily triturable to a 1 
powder. The acid, dried at 100° and afterwards boiled with a qua 
of alcohol of 40° B. insufficient to dissolve it. Is conveiied into a a 
talline powder: the solution likewise deposits crystalliue add] 
evaporaUon, — The acid dried at 116° loses } atom of water at \ 
(by rale. 0*44 p. e.). 

Roohleder, SclnTKrz, and EnTalier. 



96 676 eG'2S 55 29 65'26 &6'20 G6'68 

80 H 80 711 609 773 8O7 790 

46 O . 368 35-91 3G 62 3701 35 64 3542 

C"H»0** ,. . 1024 10000 10000 100*00 100*00 100*00 

Tlio analyses are giion in mean imnibore. — d was dried at 130* and bad li 
tittlo woUt bctn-epii that temperature and 115*. Bochleder r^ards a, h, andjl 
^_ nesinnic acid contain ing dilTereiit proportions of water. All 

^L dried at 100* and at 115' by tuma ; whilst acid dried in a 

^H Titriol contained the samo percentage of carbon as that dried si 

^^k Boohleder, the above formula is correct for b, whEreas a contain! 2 atoms of '^ 

^H more.e 1 atom, and d \\ atom lets, 

^H It«?hUder now MBigus to aoscenic acid the formula C*'H'*0*', wludi x 

^H GS-38 p. c. C, 7*69 H., and 36*93 O. 

^H Decompositions. Aescinic acid turns yellow when heattd abov« 1 

^B — \Vlien heated with hydrochtm-ic acid it breaks up, with fomntilH 

^1 sugar, and a second body consisting of either telacscio, tclaesglw' 

^^k oescigeiuD. 
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6. Propaesdnic acid. 

RociiLEDER. iriV/j. Acad. Ber, 45, C75; J, jyr, Chem, 87, 9. 

Not named by Rocliledcr. — Occun iu the cotyledons of the hone-chettmik — 
For its formation see p^go 31. 

WIiou arp^yraesciri is dissolved in jxitash-ley of sp. gr. 1*27, and 
the solution is heated over the water-bath until the jelly first fonaed 
is llqnofied, tlie liquid, on cooling, solidifies to a crystalline pulp of prop- 
aescinato of i>()ta8h. The crystals ai*e purined by pressure and 
recrystiiUisation from hot alcohol. — The projpaetcinic add obtained m 
the preparation of argyraoscin is powdered and boiled with absolute aloohola wfaidi 
dissolyes it vlowly and deposits brown flocks on cooling. These brown flocln art it - 
dissolred with tlie exception of a slight brown residue, in hot absolute alcohul. Mid 
the whole of the alcoholic liquids are precipitated with strongly cooled et^ior. tElu 
))rocipitat« is washed with ether and purified by re[)eatedly ditsolTing it in alcohol 
and precipitating with ether. 

Bochleder. 
Dried at 130'. a. b. 

mean. 

102 C «12 5763 57«) 68'48 

82 n 82 7-72 7-88 7-66 

46 368 84-65 34-52 88-9S 

C»«U«0« . .. 1062 10000 10000 10(H)0 

Bochleder gives for b the formula G^^H^O^*, containing two atoms of water less 
than the above (rale. 58 62 p. c. C, 7-66 H.). 

Propaescinic acid is converted by heating with a/ivi/M into aescinic 
acid, with eliuii nation of propionic acid. 

Tlie potash -St I It forms white microscopic crystals." 

Bartfia-^alt, — Thrown down as a dense white precipitate on adding 
chloride of barium to a solution of the potash-salt in weak spirit. 

Bochleder. 
at 116\ ffmm. 

102 C 612 43 58 48*48 

86 II 86 612 603 

50 O 400 2848 28*65 

4BaO , 306*4 21*82 21*99 



C»«H»0« 4BaO + 6H0 . 1404*4 10000 10000 

f. Argyraescin. 

RacHLEDEK. Wien. Acad. Ber. 45, 675; J. pr. Chem. 87, 3; 101, 417. 

Acoonliug to Bochleder, Froray's saponiM (rri, 81) from horso-chestmits is to be 
regarded as aphrodaescin, wliilst Fremy's cryitalUne bitter substance lAcide men. 
ligfue ? (Kr.) xv, 53] is argyraescin. Saponin does not occur in ripe horse-chestnuts. 
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«f )t«d ooataiMd Bbo Krgj-racwln. — The filtrate from the preci(iltate 
fanned by the Mfltral iKcUte gives v'ith the ba«]c acetate a precipitate 
Ot ar g jia eai ia, aphrodw*«cin. aoarinio acid. aa<l the coKniriiig matter 
«likli yields ^tuncetiii with acidic 

e. Otk Bdun^ a aolnlioa of lite cxttart \a a large quantity nf water 
with aeatnJ acetal« of lead, removing the precinitato, add'uig to the 
filtrate hask- acetate of lead mixed with an c^nal volume uf alcohol ol 
U* 6., and wasLing the precipitate thereby formcil with hot alcohol, 
Ibe portioa rcmainrng trndissolt'ed (a) conluns Bphrcidiicsc'rn-Ie:i<I .vid 
the colaiiriRg matt*^ which yields quercetin, whilst argyraosdu, 
apbrodaeadii. and propaescinir acid regain in solutioD, and iiiuj !« 
imdpitated by water (prwinitate .fl). a b decomposed by hydro- 
i^dnhimc acid under wf«k Mi^xihol ; the filtrate is evaporated i the 
residne i» di»uoIr«d iii water, aud the solution shaken with crystals 
of hydrate of baryta, whereupon aphrodaescin-bai^ta is thr 
down. — S i» decomposed by hydroaulphuric add under alcohol : 
tbe filtrate is evaporated to crystallisation, whereu|>OD the 
separates. On evaporating the iuother-h<|aor and uixitig tlTe _ 
with (.Mid water, a little more argjTaescm remains un^ssolved. 
the solution be agmn evaporated, and the residue mixed with 
water, the solution becomes tnrbid and deposits propaescinio ao! 
the form nf a jelly, whilst the filtrate yields aphrodae«cia-barytft 
ad<£tion of bar^-ta. ' 

Pi-optrtitt. See htamra'ufjrutfin. This body is rendered « 
druus by exposure to a temperature of ISO" in a current of C 

RocWedw. 
Drttdtf\3a°. Htm. 

lust" MS G71« ' 
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34 41 



Roohleiler qov tepiciCDt» AmTOtacat br the formula C**H'*0**, ] 
Ua-Oe p. c. C. 753 H., ind 8*-*l 0. («« p. «). 

Decomvositioiu. I. Argyi-aescin molls on platinum fnil to ai _ 
plions yellowish mass, whidi afterwards puffs un, emitting m d 
of incen», bui-ns with bright smoky flame, and leaves a aenMfl 
coal. — 2, It dissolves in cold m7 of vitrhl with pale goltluk'^ 
colour ; on dropping water into the solution, so that it becQBHBB 
turns blood-red, and ou additioa of a large quantity of water Ad 
greyi&h-greeu flocks, evolving nt the eame time an odour of I 
ndds. — 3. \Ylien heated with nu'iHTaf aciiU, it is resolved into ^ 
raescetiii and sugar. Hydrochloric add gas passed into fact alo 
orgyraescin colours the liquid yellow, afterwards red by tnmsi 
light, with green fluorescence, aud quickly effects the splitting up J 
argyraescetiii and sugar ; but secondary products are apt to ba fw^ 
The aqueous solution becomes turbid and deposits flocks wheD T~ 
with hydrochloric acid, but for complete decomposition an e-~~ 
a temperature of 100° for six or eight liounj is necessary. J 
the crystallised monohydrated argyraeacin thus treated i _. . . 
parta. whilst 100 parte of the amoriihoua ter-hydrste yield 81-43 p 
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WSZ 10-06 

1981 ., 20-60 

100-00 100«) 



MnUiucd tome of Uic bi-bjdralcil ai-id, vbirli gim oS ita water with difficult 
(S(i«ckM). — Tliejur aiiil SclUoaapr gire Uic fonaulk O>H»0>. 

Decompositiona. 1. Dehydrated cbolic acid mclta at 195% giving 4 
2-8 p. C-, of water (1 atom = 2'21 p. c HO), wid forming a colourtert 
liquid v.'hich, on cooling, solidifies to n mass reecmbling choloicKl 
add (11.53): above 200" it liecomea thick, and about 300° tumj 
brown and is coiirertcd into dysl^sin, with elimination of 7'3 p.t 
wat©r: C«II»'0«' ■^C'U'O' + 4H0 (ale. 883 p. c. HO) rattwkcr). Srcil 
p. El — 2. Cbolic acid Bubmitted to thy dutillathn yields an add faioC 
yellow oil, which disaolres in ether and alkalln, and fui-ms ainoridui 
precipitates with metallic salts; a smatl quantity of charcoal b left t) 
oind (Strecker). — 3. Cholic acid buniji with a very smoky tlarne, loavH 
charcoal (Deman^y). — i. By boiling with sirong hi/drvcht>n-ir. acifl,\t 
converted into choloidic acid, and ultimately into dyalyain (Streckcr). 

fi. Cold nitrir acid baa no action on choh'c add, but the hot ■ 
difisnlvos it with violent frothing and evolution of nitric oxide, f 
a dark-yellow Uquid, which after long-con tin ued action contains c 

lesteric add (xili. 157), but no volatile fatty odd (Schlieper). See . 

cbdoldic «id. — 6. Cholic acid, heated to 200' with glyctrin, yields -. 
mixture of glycerides (Iloppe-Seylei). — 7. Heated with oil of viut 
it behaves Iiko glycocholic acid (p. 58J (Stadeler) j warmed with ( 
of vitriol and a little sugar-solution, it exhibits a violet-red cokx 
(Strecker). 

Combination/. — I(7(A WaUi: A. IVilh I atom of IV'alert 
salt with 2 atoms of water retJuua 1 atom at 100°, or gives it off i 
difficulty only at that temperature (Strecker). 

Strecker. 

at 100°. m«i>. 



48C 

41 n 

110 


S88 . , 

41 ..,. 
88 


6906 . 

9-83 . 

21-n .. 


68-97 

0-S3 

,. 21-20 


C-H-O" + «... 


„ 417 


100-00 


. 100-00 



B. Wilk 2 atoms of Water. — Obttuneil by precipitating the aqm 
soda-salt with hydrochloric add, in presence of ether, and setting a 
for some days (Hoppo-Soyler). It ciyHtallises fi-oni its alcoholic n 
tioii mixed with water in needles, and fi-ora ether in cohn 
transparent tables (Strecker). Right prismatic. Fig- 62 without 
but with the cilgc «' .- u lruiit»lod by n face (. Four faces of Ills octohediv^j 
which would tcwvthcr fomi a huriioula] prinn, era more detrlaped tluui the 
other four, so [Tiat the crygtols are IcrminBtcd abore, not with an orlohednd 
lliliiinit, but witli an <<dgc, and cxiiibit on oblique jiriemalic cliararler. The 
contiguous octohwiral fiwrs opiHW'le tliii edge inlcrwct at nil hheIs of 71* 68". Th» 
acnte priimotie angle -^ 82° 16' (Kopp), 



The add loses 2-4 p. t 



rater at U'O (1 at. = 2-11 p. 



. HO). 



CHOUC *cm. 



4? 



A'J 



and 2-4 p. c moce at 14«>' ; tcrrtt t%&::^ as I45\ azjd sieha u 14^ 
150% widuMit jodagotng 4kccei.p«:4S>^x. Sirei:xer>. Ii factfr^cs ^ 
diflbadty in ethov ^^ mine csa^Ij ii> x^rjtdL iht liiser i 
oniddy deposting orstals ocbiaziiL^ d asozts ic vioer H:c;»- 
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48H 
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l'Xr4» 



C. IFZcft 5 olMw of ITor-fr. — Obiainei tj -^Ls^-.ctzlz ii ao:eix iLe 
GTfBtab depoaiied from etiker. azri eTa^:ra:zi:Z 'Hi^icie-Scyjen. &iidfc, 
ooloorlesa giassy tecnbe<ir>iiS. <:« -i^-sacr^r >:& ' ' 
dB o ro ao e and become Ofoqne in dry air. TLe czjsai 
boQin^ alcohol bdong* to tbe sqaane prisids>r fji^erz:. 
octahedrons with the otosse lazeral err^rr.h^ ir=ii.a£fe«i i£^. ±>. i^a 
with the ^-faoes mocfa Bmafler. &j iLh: ibe lk:^?nJ el2%£ '.^ tiw 



octahedron are still pan^j dereL-j^^f «. •? :> = 11 v' H ; « : « =H'40 ; 
orthej' are the tetraheirosis derlrei fr.ca tLr >rLAiieiirQc..^. i:i vhkh 
the ^DaoeB appear as tnmcaux^ •>: tLe iLs-xxz ei^-*:«. TLe «£&»; 
between these edges = €3' 4^ iK.-fi-jt. ^».r.. FK2rn. ^7. 4#^ JL^Am^ 
{Amtu Fiarm. 59. 143> found the sftZDe •xsaL^irO'its %zA d/f^eroih^fA the 
angiei as ayproTimatrfy 117~ asMl ^5' 3^> . 

Tins sod loses at \W' the whole of 2i§ -^r^zer, ^torjanuxig ^/si the 
STerage to 9-9 p. c (5 at. = 9-M pu c H0>. aui s:3£r«rE u> farther 
change at 170' (StredEer). It p>tate& a rkjj^ polarised Ii^tt/> the right. 
[a]D = 31-2' for the add with 5 at#>ajs U waier ^Ho^f^Serkr^. 

D. Aqueout tolmtiom, — The aod with 5 &::{!:« of water '^3^iirAve>f iu 
750 parts of boiHog; azid in 'L<m> pans of o:-ii w^ur (.ScreicJte?^ 

'uiese Bohitions deposit microso'^-k p*TTa^i^ a::^! pfi«z&s with ^x 
Eaoea, apparently indixhed at ejiial aixg^es. azrd i^mii^ai^d i.'j «od-f ^ 
at right angles to the longitodk^l axi* f U^f ^r-Si-j^rr^ 



^Softff of CXo/ic widii. — The acid iie7::raJIa«s bai.e^. ai:i ^^uj-^yrit^ 
carbonates with effwveacecioe. fc-n^iL^ salir sv!-',je iia akr.ytol l>at 
insofaible in ether; the salts of the &2kaJ:§ dis$>:Te &'.%•> L'i w^:/:r. Tb^r 
salts have a bitter and sooiewhat swe«et taste : tLfj j.rc^i-i'v:: a violet- 
red coferstion with <m1 <tf Titri«>l aod F::z&r f .*f :rf:<x^). TL«r s^q/;/yii^ 
diolates of the alkalis are pre*.^:iated bv' <i ] vHie of *!^>J:t:rxi m^-vtr 
md Sdiksser). The stronger acids throw do^.-:* froiii the ^T^h-! aj/j'or- 
phoos diohc add as a p&»tj prf^cipitate. -K-r.lvh :s fr-i?!Jv vJ'ible in 
aloohdl and ether, less freelj soluble in water. ?ir.d ripidlv J^yorne^ 
ciystslfine. 



CkolaU of Ammoni-i. — The £...*. I dlvs.-ylve^ earilv ;:j o :,•■•<- >.r;.:,iO.'jia. 
Ola psssing ammonia- ^s iijto iilor^olic cboly; h/.!L jit^'J ;.-!i;',;r the 
iwodoct inth ether, nee !!:-s or r r! =:.:-? .» i-r» »^!v-'i. 't:.!c:. : , 
on exposure to the air or on \.- Xr..z. ^:.\ !-ive an a- vi re-!:. 
tioQ (Strecker> 






CkolaU of Pof'uh, — Ti'.v i!" ■:-'•';■? .v',vL r.^'itrali-ej v.-;!,', /ari>.fic 
potiah and mixed with ei'r.vr. dej.^ -:•.,. o:i >;irjdiri;r, ii*r<"i!<--. of tli« 

▼OL. XTflT. I 
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potash-salt, whicli aro likewise formed ou evaporating the solntion 
(Streckcr). Tlie suit is also formed by evaporating a solution of the 
acid to dryness with carbonate of |K)tash, exhausting the residue with 
absolute akv>li()K and evaporating to crystallisation (HopiJe-Seyler), 
After drying at lOn it does not undergo change at 150". The aqueous 
solution leaves an amorphous varnish on B]x>ntaneous evaix^ration 
(Strecker). Exerts a right-handed action on polarised light ; [a]D = 
30'8'* in ahroholic solution, and consequently = 33'7 ' for the acid con- 
tahied in the salt. In aqueous solutions the rotatory power depends on 
the concentration, and is gi-eater in dilute than in strong solutions: it 
is also diminished by the addition of ix)tash-ley (HopiJe-Seyler). The 
salt has a faintly alkaluie reaction (Strecker). 

Strecker. 
at 100"— 150*, earlier, laier. 

48 C 2S8 64-56 63-9t 64-68 

39 II 30 8-74 8-76 876 

9 72 1614 16 78 16-20 

KO 471 10-66 10-52 10*41 

C«n*KO»" 4UJ1 10000 10000 100-00 

Tlio above salt, but no arid soU, is i^recipitatod by other from an ak'oholir 
lolutioa of the potiwh-siilt inixod with excess of eholie aeid (Streokcr). 

Cholate of Soda, — Precipitated in tufts «)f long fine neeilies ou 
mixing sin alc<»hoIic solution of the salt with an equal volume of ether. 
Has a pure bitter tasti*. Dissolves easily in water, alcohol, and aoi'tic 
acid (Theyer and Scl dosser). 

The soda-salt extM-ts a right-handtMl action <»! jxdariscd light: in the 
alcoholic solution [a]l) = 31 '4° for the salt, = 33-1^ for the acid cun- 
taincd in it. In aijucous solution the rotatory action is less. [a:]D = 
25•0^ an<l varirs with the strength when the solution contains let?s 
than *J grammes in 100 cubic centimetres (nopj)e-Soyler). 
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Cholate of Biii'iita. — Chloride of barium throws down a floccul« 
precipitate from concentrated acpieons snhition of cholate of jHDta 
solutions containing 3 I), c. or loss of the potash-salt aro not proc 
tatcd (Strecker). On dro]»iiiiig hut alcoholic cholic acid intt) Inji 
baryta-water, dense llucks of the baryta-salt arc preci}>itated, w 
must be washed with warm wattM- froc^ from air (Theyer and Schlo? 
A solution of cholic acid in excess of baryta- water is treated with 
too much) carbonic aci<l, then boiled and evaporated io crystallii 
(Strecker). — Silky crystalline crusts sohiblo in oi) jmrts of cold f 
23 parts of boilinjL;' water, and more freely in alcohol, from wl 
crystallises (Strecker). Tlie salt is precipitated l^y water frt 
solutions in alcohol and in acetic aci«l (Theyer and Scldosser) 
aqueous and the alcoholie sohitiuns are decomi)osed byprolonge 
meut with carbonic aci«l, without yielding an a'-id salt (Streckei 
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Proptrtits. Very ilelicat4' white needles, whicli, 
between btottJu^i: jiapcr, a.ggreg&tc into l&miuiB, hnviti^ u fftuit ulkL^ 
iDBtre, aad an iut«Daoly sweut, soiuewliat scrid, bitter tasto (Streck«'9 
Reddens litmus strongly (L. OineliD ; Sti"ocker). — Rotates a rey ( 
ixjlttrised ligUt to t!ie riglit ; iu alcoholic solution [a]D = ^9° (as delei 
niiucd for Franuliofer'H line D) : the rotatory power is not iiS«cted h^ 
dilution, bnt h diminiBhod by neutralising the aolntion with 8oda>lM 
(Hoppo-Seylei). 
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Aowrdiiig to Muldor C1TH'*0". 

Decotiipoiitions. 1. Glycocholic md AeotA/ above lOO^givcsoSn 
and melts to colouileaa jrlycocholooic acid (Strecker, HnndioSrterb. fS^ 
2, 8, 1192). — 2. It yields by dri/ ditlillaiion a large quantity of browi 
pmpyreiimatic <.'il, and palf-ydlow alkaline water. In the open firo 3 
mefta to abi-onii oil, oinitlJug a smell of bui'iit horn, and afterwards mL 
an>matic odour, and bums with a smoky flame. — 3. It dissolves eoail^ 
and abnndautly in fuming tiilne acid, evolving a large quantity i 
ana: the yellow Bolution throws down, on addition of water, wlri' 
uooke, a solution of whii'li in aqueous ammonia is not precipitatad I 
lime-water (Gmeliu). 

4. Qlycochclic acid dissolves freely in oil of vitriol and iu strODgl 
hffdi-oehioric acid, forming solutious from which it is precipit&te 
unaltered liy wat«r. The solutions become turbid on standing ur whc 
boiled, from separation of products which are formed from glycochuL 
acid by elimination of water, and are converted into glycocoU i 
choloidic acid by continued boiling. The latter body is further tra 
formed into dynlysim The product first formed is glycocholonio t 
(p. 62)i after boiling a few minutes longer, the resin produced c.._ 
taina 72-6 p. c. 0., and 9'1 H., corresponding to the formula C"NH*»Oi'J 
BO tliftt glycocholic acid loses 2 atoms of water twice ir =""~«.-!'-il 
(Strecker). 

Glycocholic add, or its soda-Bait, when heated with oil of vitr.__, 
nms together into a colourless resiu, which slowly dissolvea witi 
saffron-yellow colour, cliangiug to red or brown-red on warming: I* 
solution mixed with water dejiosits white, green, or brown llix 
accordiug to the temperature at which the solution was effected, 
the resin produced by oil of vitriol be rinsed with water, without entin 
, removing the acid, and then heated till it becomes coloured, it absdra 
oxygen and afterwards yields with alcohol a green solution, whlcl 
when evaporated, with constant stirring, leaves a deep indigo-colooreda 
residue (Frerichs & Stadeier, Muller's Arch. 185(i, 55 j Kcpp'e 
Jahretber. 1256, 710). Npukomm (A»a, PAarm. 116, 301 and Eodetlin (.rfMa.^ 
». 75, 171} made liroila* obsnrutions. This residue oissolvea in aleohot,f 
forming a gaJl-green solution. It is coloured yellow or orange 1 
alkjUs. green by hydrochloric add, and deep-greeo. cbanginif ' 
'" blue or greenish -brown, red, and dirty-yeUow, by nitric i 



fiO 
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aud Iho residue is djesolved in ubHolute alcohol and miied WiUi a 
whoroupou radiated groups of white needles quickly appear (Strec 
The salt exerta a right-handed action on polarised light ; [a]D la d 
0U8 solution = 20-8^, in alcoholic solution = 25'?'^ (Hoppe-Seyler).! 
melts when heated, and bums with smoky flame, leaving' carbouatq 
cyanate of soda. — Dissolves very easily in water, and is prcdpl 
by excess of soda-ley as an amorphous soft resin. Soluble in i 

Eart-s of absolute alcohol at 15°, from which it is deposited in ct;; 
y vei7 slow evaporation, otherwise as an amorphons mass (Strei , 
Eithei' throws down from the alcoholic solution an amoi-phoos jiri 
tat«, in the absence of water; but if the Bolution be Brat mixed | 
sufficient ether to produce a strong turbidity, and theti with i 
till the turbidity disappears, crystals quickly make their appe 
(Stiideler. J. py.'Chem. 72.257 ; K'>pp'> Jahrasbtr. 1857, 562). 



CWJH^NftO" ,... 487 lOO-OO 

Anwrding to BtTi>ckcr, Uio salt dried at lOO'UaobjdroaBibut arconliagtolC 
it bie* 2*17 p. c of watei- betwoeo 110' »nd 130°. 

Acidf — When carbonate of soda is added to glycocliolia | 
to slightly acid reaction, the solutiou evaporated, and th« n 
exhausted witli absolute alcohol, there crystallises out, accord 
Mulder, an acid salt, which, after diying at 100°, loses 1*0 f>] 
watar at 130° and then contains 4-5 p. c. of soda, 

Gl'icocholate of Baryta. — Obtained by dissolving glycooholicl 
in baryta-water, removing excess of baryta by moans of carbonlca 
and evaporating. — Amorphous white mass, soluble in 6-24 i 
wat£r at 15°, less freely in absolute alcohol, from whiuh it it... 
crystallise (Strecker). — After drying at lOO". it loses 0-8 p.c.^ 
at 120 — 130° (Mulder). 

n/lOO"- mta«. UnUtnl 
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The gljcocbolates do not predpitato salts of tfrontia, Umi, »* 
magntsl/i (Strecker). 

Glucocholatt of Lead. — Neutral acetate of lead produces uo pn- 
cipitate iu oold aqueous glycocholic aoid : the basic acetate occmio"^ 
ehght turbidity. The neutral ncetate throws doivn flocks from Ibe 
neutral salts, but a small portion still remains iu solution and nUT t>t I 
precipitated by the basic acetate (Gmelin ; Sti-ecker), — The s^t i* ] 
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Streckvr. Knlder. 

Laminm at 100°. ammm. at lS(f . 

62 C 312 6710 67*30 -. 667 

N 14 301 2-73 3-6 

43 11 43 9*25 928 92 

12 96 20-64 2069 206 

C«NH«0" .... 465 10000 10000 100^ 



Glycocholonic Acid. 

c«Nn"o»'» = c*Nn»o>,c"H*o'. 

Strecker. Ann. Phami. 67, 20; 70, 166. 
Mulder. Scheik. Onderz. 5, 61. 

Ckolonic acid. 

The first product of the action of acids on glycocholic acid, after- 
wards breaking up into choloidic acid and gljcocoll (Strecker). 

Preparatiofi. 1. When a solution of glycocholic acid in strong 
hydrocnloric or sulphuric acid is heated, there separate, on cooling, oily 
drops of glycocholonic acid, which afterwards solidify. The product is 
purified by dissolving it in aqueous ammonia, precipitating with chlo- 
ride of barium, and decomposing the precipitate with dilute liydrochlorio 
acid (Strecker). — 2. Ox-gall freed from mucus is precipitated with 
neutral acetate of lead; the washed precipitate is suspended in water 
and decottposed by hydrosulphuric acid ; the sulphide of lead is washed 
with cold water; and the acids thrown down with it are extracted 
by boiling water. The sulphide of lead remaining undissolved gives up 
to alcohol, glycocholonic acid, which is at onc^^ deposited in crystals, 
together with an amorphous mass, on addition of a little water. The 
crystals are separated from the amorphous sticky mass, dissolved in 
alcohol, and precipitated with water. The product still contains para- 
glycocholic acid and ammonia, from which it is freed by treating it 
with baiyta-water, separating the insoluble glycocholonate of baryta 
from the soluble glycocholate, and decomposing with hydrocliloric 

acid (Mulder). Since the lead precipitate of ox-gall contains chloride of lead, 
the subsequent treatment with hydrosulphuric acid sets free hydrochloric acid, 
which convert* glycocholic into glycocholonic acid (Strecker). 

Properties. Translucent, highly lustrous needles, or amorphous 
colourless resin. Has an acid reaction (Mulder). 
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Mulder's formula is C"Nn«0». 
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I, Pry taarocholic acid is decomposed only at t» 
■idpntl<ly abitvr lOO" (Pftrke). Aiynrding to fTt'iiitz. i| 
IMC eompletely »<JabIc iu water urter being beated to 100" ; the aqiu 
and aloohoUc aotutions aIsd umlergo decompoRiliou, and tnm i 
itheo fraporated with the aid of heat (Strccker. Eleiotz). — 2. T 
chiitic acid breaks np into cholic acid and tauriaa when boiled for J 
hooni with UiryUi-iQat€r: 

2H0 - ONHTSiO* -»- C«H«0» (Strwker), 

effected by heating the add to 100° ij 



C«TJB"S»0" 



The same decora positi 
water in a wided tube (PaHce). 

This property of tanrocholic acid was established by esperil 
with an arid mntainiag glycocbolic add, and not with the isolated 
Whwi purilird bile is preciiMtated with neutral acetate of lead, a- 
predpitalo coitlaining' glycocholate of lead \b removed, basic i 
lead throws down from the filtrate a miitture of basic ^ycocholatajl 
lanrocholnto of load, containing v-arying qnantities of oxide of i 
carl">ti. a'ld hj-drog\>n. ^\'hen the precipitate is decomposed hj t 
iiig haryla-water, the filtrate boiled with excess of baryta-w ' 
twenty-four hours, and the residue freed from oscess of 1 
means of carbonic add. a filtrate is obtained, from which hydro 
acid throws down cholic add. This filtrate freed from baryta by I 

Khuric add, from sulphuric and hydrochloric adds by hydrated o]ddai|| 
(ad, and from lead by hydrosulphoric acid, leavei _ '_ 

taurine, together with glycocoll, arising from the decompositUm < 
glyctx'holic add (Strecker). 

3. A solution of the taurocholate of an alkali, mixed with e 
acid!, becomes turbid on boiling, from separation of choloidic acid, 1 
Boluiion then containing taurine (Strecker), — 4. Otone does not] 
upon aqueous taurocholates of the alkalis, but oxidizes them compl 
after addition of excess of alkali, forming carbonic and sulphuric m 
but udther taurine nor bile-add. TauKwholsle* of the ftlkalis, i 
gl^mcholato. btliBTB in ■ limilar mimner (v. Gomp-Besauez, Am 
110,86; 125, :218). 

5, TaurochoUc add, heated with oil of i-ilriol behaves like glyx 

acid (p. 58); when mixed with oil of ritriol and saijar, it i 

ft violet-red colour (Pcttenkofer's biU-ttsI). Ox-bile, mixed witlil 
too much sugar, and then with oil of vitriol till the predpitata li 
at first is dissolved, yields a deep violet liquid resembling tbo •((_ 
solution of permanganate of potash. This coloration is cd)!^^!!*^^ 
with decolorized bile (Petteukofer, Ann. I'/iann. O, !}()). 

Id tmting far bite, tlie liquid la be euminnt is miIc^d wiUl 
TOlume of oil of ritriol, in lucli a mnnnrr that llu- Irraivmlurw •' 
W, and tbe miiture it tbaXea with 2 bi 6 drop* of a ^nlnitun of 
upon the violet colour appears, prorided that die ti>iii|pi>r.iUire lia 
to ri«e too high, Bud tliat neithrr rtlbumiii, nor a lari;o Ljuaiititj of 
nor too much lugar ii preeent. Hjdrorhlorir acid jut? in t liaj 
of Titriol, but the ooloor prodaceil is leas int-«n« (Pctli>i.ln>f.-r). — -i 
■tituenta of bile yield this colorstiun, vhich, hovL'crr, is prud 
tioa of sugBT, on mixing biln with oil of Titriol, and dropping «* 
(van dor BnMk, J. pr. Chem. 89, 363). Wl.en iii» pit. rented hlU b 
of rilriol, and walrr is droppeii into tlie niiitkin', lin « is |iniiiii 
addition of sugar, a violet*reil coloration, charigii 
(Vogol. jun., if. Jakrb. Phofn. 3, ISO). 8«e uUo 





nUHATtY HUCLEUS OMH**; CnTeRH-NDCLKIJS O^E«0*. 

jcllow, frisblo, rrrj hv([ro»oupi'' Kum, which, according to Strecler, i* tanrorlio 
of Boda. — Exerte a ddxtro-rotatory action on i)olarised light : [aJD foe 



soda-salt dissolved in water 
= 24-5' (Iloppe-Seyler). 



21'3°, for the salt diesolred i 
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The Bubii(«nBe« (ormorlj dtMribed m purified Ule, aryiiatUtgd Wfc, loda-taH^^ 
iiU-arid, arc iniituru of taurocboUto and glrooebalBte of >od». cxmtauSng IM 
poUwhaiidaaiinonut. Flatner (.^ait. Morm.Sl, 105 ; &lf, 311), garedirections&Ttb* 
rcpuvtion of tbrH orirttali, agreeing in part with those abaro giren (p. G7). Terdol 
' — L. Piariit, Sd, 31t) aaal;*™ the crjBlals obtaiued from oi-bilu. Beneoh {Am^ 
W. 06, IW), fliialysfd the puriBod bill! of the calf, sheop, bear, fovl, fiah, ■ "" 
] BU'wkiir that of rarious fiahes. All thcM milt uree contain S8 aloma of oi 



• to 44 alonu of hjdrogeu to 1 atom of base (Streckcr). 

Taurocholate of Ban/la. — Obtained by neutralizing the add \ 
hydrate of baryta, evaporating over the water-bath, dissolving t 
residue in absolute alcohol, and mixing it with a small quantity c 
ether, whereupon the salt is thrown down as a resin, afterwnrdfl t ~ 
coining crystalline (Lieberkiihn). 

The taurocholatea of the alkalis do not precipitate salts of I 
lirm, or maynegia, even after addition of ammonia (Strecker). 

Ttturiichutate of Lead. — Neutral acetate of lead doea not preci[»t« 
taurocholate of soda : the basio acetate prodnces while flocks, v ' ' 
dissolve in a large excess of the precipitant and also on boiling, i„ 
peariiig as the liquid cools. — After filtering from the lead precipita 
ammonia throws down a further quantity, but even tlieu a large qiu 
tity of tam-ocholate remains in solution (Strecker). 

The precipitates thrown down by basic acetate of lead from pai 
ox-bile, and analysed by Theyer and .Schlosser, Verdeil. Strecker, ■ 
Mulder, were mixtures of taurocholate and glycocholate of .' 
(Strecker). 

Taurocholatos oLthe alkalis pre«iiiitat.e from acetate ofcoppeTt afti 
addition of ammonia, bluish-white flocks, which dissolve iu a I 
quantity of ammonia (Strecker). The copper-salt dissolves in ■ 
less easily than in alcohol, and is therefore precipitable from aqiu 
not from alcoholic solutions (Lieberkiihn). — Tanrocholates of the all 
give with alcoholic ferric chlnride a precipitate which disappearsl 

further addition of the iron-salt. Stannous chloride and mf -■...■ 

throw down whit« flocks, Mercuric chloride pi-oduces no precipit^^ 
Ifilrate of silver does not precipitate the solutions, even after addi^ 
of ammonia, but reduces them ou boiling (Strecker). 

Tuurocholic acid dissolves easily in alcohol, slightly 
(Strecker). 



BILS-FIGMINTS. 



Biliary Acid from Guano. 



■. 26, 525 ; Chm. CaUr. 1863, 755 ; 



\.-pp» 



Occora in Peravun guana The Bame or » siinikr add ocean In 
[)lgeoD*s doug. 

An extract of goano, made with cx>I<I water, a eraporatcd, tiD the 
oxalate of ammoaia (TystaUuea, aod afterwards predpttated witfa hj-dro- 
dUoric add. After staodiog fur eatae time, the predpitate in cxjUeicled, 
washed, and dissolTed ta wobol, and the BohitioD, after bdng dcco- 
lorised, ta crsporaUd, with addition of carbonate of soda. The roiidae 
b cxhaosted with aboolate alooh-il, and (he extract is freed from alcohol, 
ABaolred in water, and pnedpitatrd with chlnride of bariam. Frooi this 
pradphate the add ia aepanted bv fajdiochloric add. 

'IhfB add does Dot cr^ittalfiae. It baa an acid reaction, aod does 
not tntate a ny of jMbriaed ligbt. It ta free from eolphnr, and wbea 
pore prohafaiy free ft^mt nitrogea. — When ketOtd it boras with 
VDOalic odoor. Whh Mt/ rirM and titgar it giT<ee the Tiotet-red 
edoor of tfae bfe-adda. On of vitrio) disaolvea it, fonning a gieen 
imwuKxa^ ao hrt ioa. It ■■ deoonqtoeed by boiling with AydrooUorii 
Kt^vieliSng a pnidnct i m a eui bB ng djahrno. 

Tm add is BMolaUe in tovitr, \iat eadlj solablc in aqneoui amam 
M and «&afik — The bac7l>-aah diaaohea in hot water, and la depo* 
ated ■ the fam vi a nma on erafMratiBg the sohition. It oontaina 

rS^ H^ 0-5 X^ and 12^ Ba, or 44 atoms of hjdrogea lo 
t caiiat. — Tbe add tfisaolTes in alcoJhi, from whica U ia 
far water aadbr ether. 



Affm£x fa Bik-aci4t. 
Bfle-piginentg. 



Tf^c/ i* a««. ed. 4, 4, 580. 
M^mA J. lit Fifri^ 4, 259. — Am 



<U Jtfw. 1825, 



ta. PioTM. is, 53. 



L. Gwis. Tirff — i a. GmUrn, Dit rcrdoMHi^, 1, 
Bfua. A-..A<d.S8,2««L 

Ptsim. Am. nwm. 51, 110. 
fcwiiia X-i. /«««. 53, 383. 

Thiw .rMwli.j&- rattMeO^ Mtdieim, 4, 133. 
ioHV («. Vjonnaaax). JT. £r. Jrvi. 41, 21)1 and 
BiM. JL ^. Ciaa. 40, 47 ; Xm>'* JaftrtOrr. I8<7 and 
ban. Aa^M.10*;f<7pry(lAru«n-. 18dl,fil>2. 
ttaRSk. J.fr-€km^ 71. it ; Citm. Crmtr. 1859, 248; 

iv-. I^Sftp <I7. 
Xau. Vm. .^ii^ &r. 49, 498; iTnl. 2ntMtr. 
UL IC: Oka. C^atr. 18S3. 75; A'<99>'« J 
ta^v JC ^. Om. 104, 28 i y<an««w 1868, 





AfWMX 10 TBI "Ka ACIDS. 

Pi^r-n 1W. «tS; Ptt. S^C. BuO. ISCA, 57 i Kopp't 

■■" — "^ -' - '" ■ '- If Comamnieaiion. 

L r iif ibe I'riTy Council, 
/^fit^kr. 11.555; Chem. 
i'^i J.iAr«.fc. I8fi8, 828. 
a. im. 4 II : ^eiCreJr. J. ( A<M. [J], 5, 666. 

bfle of tlw Ugber chaMS of animaU. more abimdaatly in 

m, alao ia jfTnifir*i nrioo, anil in tbe senuu uf blood 

cxirt ookioii^ mttern, which, when their aolutiooft 

with oitric sad [luUoas acid aocordin^ Ui MUlou {Coa^L 

14,904)1 es&ihiladaage of euknu-rroin grvea to blue, violet, red, 

~ johnr t Gmdin's JHfmmt naction. 

WMtiae of bBe-pigmecits are browtL, cnual^ty, aad ocbry, 

B aainiu ndoor when bonit. Thej- are only slig^btly solaUo 

alcohol, bat ^smItv in potaali with dark-brawn colour. 

EU prodooea tfaa {wnieDt-iHiction. — When bimit th<7 leave a 

qouititj' cif ash, waieli cuatains carboaai« of lime, the Ume 

r in tbe ooncrelian partly as carbonate (BuUc ; Scbere^ 

[>' as a cora{BjQado[ lime and cx>lonrin{r niatl«r (Ue'tute), tvbica 

iiie iu alvubul (Bmnson). — After eihauslion with wator, 

and etber, the {ligmeut gall-stouea coutaiu 74 p. c C, C'3 H^ 

L N^ besides aDuuoaiia and carbonic acid in Uie mineral tmb- 

Btanoe. Whi-n tbe latter an nniOT(>d by meaua of hydrochloric add. 

the rmdnal pigment contains ££-49 p.c C, 8-17 N., ti 1 o II., and 

SS*18 0. (Sdicrer), but tt is stiU a mixture, coutaiuing. besides pigiucul, 

EpitheUmn and other bodies (Uetulz). 

The pigment of a\ gall-t^oneB ia Gmelin's h'/e-frmi'-n, which pasaes 
into bilt-gretti when exposed to ihe air in alkatiuo solitliou (Omelin). 
The yellow pigment of hmuan gall-stones fonuB the clivUpyrrhin of 
Berzelius, wlio obtained from iuspis&ateil ox-gall a pijjment wfaldi 
differed from cholepyrrhin, and to which he gave the name biUfiiMi 
vliea in combtnalion with bases (lime, soda) and biti/ulvic ucid in tUi 
isolated couditiou. 

Virchow {Ann. Pharm. 7«, 3.i2) foimd crystals of hilifulvia ill 
unhealthy bile and liver, aud compared them with htetnatoldiu, fh)lll< 
which, however, they were found to differ. Valentiut-r {Gimhmrift 
Ztiticlir., J. jir. Chem., 77, 22) subsequently found thai chlonrfonn 
sxtrncts bile from gall-stones ; from jamidiced liver and many Othcf 
tissues, crystals wliich give the pigment reaction with nitiic acid. 
Those crystals were regarded by ViOomtiner a.9 identical with hnmateil- 
diu. Sladeler (^Ann. P/iarm. 116, 211),' however, showed that bffimabil- 
din behaves differently with nitric tlcid, and [lossesses a different 
crystalline form. Jaff<J, on the other liADd, affirms the identity of UB- 
fulvin with bnniatoidln, on the grouuil of the following experimetiL' 

An ajKiplectic clot conttuunig a lar^L^ quantity of crysUua uf fanoft^ 
tciidiii, was dried, comminuted, moiBti-i|,ed wHh absolute alcohol, and 
exhausted with cliloroform, which, whtf ,p evaporated iu the dark, Mb 
yolden-yellow crystals of htematoidia. t These crystals, after washing' 
with ether, which partially dissolved tli eia> dissolved in aqueous eaf» 
bouate of soda, with yellow colour, lutii', [pg gTceu in the air, and gava 
the pigment-reaction with nitric acid (Jo \Jii, Archiv. Pathol. Anal, uni 
J'/iffaiol. 23, 192 ; Anal. ZtiUchr. 1, 259). ^-See also llandlmcJi, vili, M. 
gtiidclcr obtained from human gall-8t( jpC^i hyValeutiner & UrtlckaV 



' Hi- APPENDIX TO COMPOUNDS COIlTAIKrNO 48 AT. CAttBOM. ■ 

Dteompotiliong. Alcohnliclaserpitin tnrne brown when heated vitlfl 
I strong potfuh-lfi/, oud breaks up into laserol and angelic add. H 

C*ii*o" * SRO - c»H30» + acwnj*. 1 

If tbe solution be hoatcd tiU Lhc wholo of Iho alcohol la «ipellod uid then mittd 
with an DioMB of tlilulc eul|ihurio nuid, bravn rcfinoiu Bocki are dejiosilfid, of whicb 

A further quuilitf ia olitaiuHil on dutilling off the angelic acid. T)i»e docks dJMulie I 

in aloohol aith n"i-brovn i-olour, and are deposited fruiD the >olattoD on evspai>- 1 

tioD in jellow amorphoiu grains, wbirh afterwards bpcome ct^rnlslliiie and cannot ba J 

decoIorioKd b; aoimai durroal. Ther tute acrid aod peppnj, disaolie in nicolkil Mtd I 

ether, and form "ith polbah-ler a jellow Boliition, from whii:h acids throw doim an 1 

amoriihouii prw-ipitato. This bodj is Feldnumn's lateral. AlW drjing over oil of 1 

Titriot it cxiiilsiiia 65'85 p. c. C, and 8-76 H., corresponding to the formula C^H^O* I 

(calc. 66-14 p. 0. C„ 6-60 B.). j 

Laserpitin heated with caustic paltinh evolves an odour of mint.— J 
Jt 18 not affected by dry hydrochloric acid gas. When healed to 150' I 
with fumiag hydrochloric add, it ia partially dissolved, with cherry-red I 
colour, the residue melting to a brown reein. Dilute sulphuric likewim ^ 
effects no splitting up of the body, even at 250°. — Ita cherrj--red sohi- 
tion in oil of vitriol and the solution in fuming nitric acid yield wliite 
precipitates on addition of water. 

LaeerpitJD is insoluble in cold and boiling water, m dilute and etrone 
aciiU, including glacial acetic acid, and in aqueous ammimia, poltuh ana 
soda. 

It dissolves in 12'84 parts of bisvlphide of carbon, easily in chiiro- 
form, in 9 part* of absolute alcohol, in 21-73 parts of SJJ p.c. alcohol, 
and in 3-(i parts of ether. WTien rapidly evaporated, these solntions 
leave amorphous laserpitin, which melte more easily than the crystal- 
lised substance, and is more readily dissolved. The alcoholic solution 
is rendered milky by water, and deposits microscopic crystals, which 
combine in curdy masses when shaken. The alcohoUc solution is not 
precipitated by iodide of potassium, neutral acetate of lead, corrosive 
Bublimate, or nitrate of silver, 

LaaeipitJn dissolves easily in bemene, oil of turpentine, and/of oilt. 



W. KuBEL. J. pr. C/iaii. 97, 243. 

Discovered by Th. Hartig ; investigated by Enbel. — Occurs in the 
cambium of pine and flr trees, more especially the following: Abitt 
esecttsa and A.peclinata, Pimis Strobus, P. Cembra, Larix eiirop0a. 

Preparation. JVom the cambium obtained from trees felled and 
peeled at the time of the formation of new wood. The cambium ia 
scrajjed off the surface of the wood, and the scrapings are pressed. 

The sap is heated to boiling, aTid filtei'ed to se[jarate coagulated 
albumin and other snbstancea ; the filtrate is evaporated down to -Ith ; 
and the crystals which form after cooling arc purified by recrystaUia 
tioD from boiling water and weak spirit, with the help of animal c""" 



i OKTUO-KIKXBCS CVO'V. 

wiA ft ittte wsler and <laoonf)oaed bj digv^eting its nIoifaoJio flnlndi 
with c»rb>mat« of haiytt. The resulting precipitAte amtaiiis bu\\> 
sod cariMoste of In^ta, Bad sulanidine, tbe last of which is cxtrs 
ban the wmIiwI and dried mixtore by boiling absolute alcohol. 
■IwhoQc aofaition. irb«i oooled and concentrated, deposits tlie sol 
dine, fint in white, aftervrarda in ycQowieh t^atala, which are b 
latad from anj ondecompoBed soUuino by dissolving them in eb 
Bad parifinl bj recrjstatbsalioa from ether (Zwenger & Kind). — 
Bolaniae la d»caniposed b; boiUng with diliil« hTdrachlorlc acid ; 
hjdrDddonUe of aoUnii^De which sepamtes is parilied by disscdviog it 
in ftloobol and precipitating with etncr ; an aloohoUc solution of tl ' 

Ificd salt is decompoeed with ammonia, and the precipitate is crysta 

il fiiim akiobol and ether (Zweoger & £ind). 

Tlmi diliii* arid* >n nnplaj^ for llie eitiaction of solanine, the orttde p 
Jsct Iraim a nTStalUnc rMulue of hjdrochlorate of KdanidiiiB, o ' 

Properties. Long, colonrless, very delicate silky needles, or, 
occaaMnaUy obtained from ether, shorter four-aided prisms. It d 
BOt undergo alrcration at 100°. but melts at 240° ||a titUo above Si 
(Kroniayer)] to a yellowish mass, which solidifiee ra radiated cryo^ 
At ft higher temperature it sublimes, leaving veiy liltlo chanx)al. 
alcoholic solution L<! bitter and acrid, but the solid stibstanco is net 
tasteless. — It is more strongly alkaline than solauine. 

Zwengor & Sad. J 
Dritd im a nwnwa. O. QiMiliiu «««. 

60 0.- 300 Sl-30 88-00 80-92 

K 14 3-77 3'79 

1059 ion 1116 



10000 lOOW 

u tberefoTC impoie. < 

Deeim^}ntitionit. 1. Solanidine elowty heitttd to 200° Bioqiurss 1 
yellow or reddish colour. — 2. Cold strong nitric acid converts it ir** ' 
red oil; the hot acid dianolvea and oxidises it with violence. — 8. ( 
vitriol colours solanidine red, and afterwards dissolves it to a diuk-l9 
liquid, with formation of sulphate of eolaiiicinc and mnditied bo' 
dine (p. 88), which snbatances are predpitated by water, or i 
formed with oil of vitriol containing wat^r, are slowly deposited a 
yellow precipitate. — 4. Solanidine Ib not affected by boilings' 
pota»h-ky, or by cupratt nf pntashy nitrite of gilver, or chloride oj 
(Zwenger & Kindl. — 5. On dropping iodine-ioaUr into alcoholic i 
nidine, the solution is first decolorised and afterwards '^"^ 
yellowish -brown flocks (Kr()mayer). 

Solanidine is verj' slightly soluble in boiling v)ater. — It forms n 
(teirfc. neutral and acid salts, which arc mnstly unciystalli sable. "" 
solutions are precipitated by ammonia and the fi:<ed alkalis, the a 
dme being thrown down in the form of a white jelly. The tnouc 
salts have a faintly acid reaction and a hitler acrid taste, and ('" 
with difficulty in water and aqueona acids (Zwenger &, Kind). 



f 



rmtuT KVOiDs o^*; oxTABo-iracaAira cmaac*. 

The residue ia pnrifie^ by dissolving it in oonunon vim 
g tbe solntiua with amiiKKiia, and boiling. The predpit 
I, washed, powdered, and boiled for a few minates with GO 
I v^gfat of 85 p. c. nloititil. The pale-brown liquid, filtered 
vhiW hot, mUiBM to a jellj on cix>lii)g, whilst the residue ou the 
fitar, whrn rngtitt bailed with su pqunl qaniititT of alcohol, yields « 
oaltNurfraBfiUnle, wfakli dcfoeits oystals on 8tandiiigforafewmiiiUtQ&' 
Tbe yOf 6ret obtsined is wafiti«d with anuuonia-water so long aa thoi'l 
bqiM M coloarod. Ifaca heal«d to boihng with alcohol, aud allowed ia~ 
cool on a flvtd-bath be«t«d to 50°. The crystals of solanioe deposited' 
Kftor tHaaSng fur H hours, toselher with thoae previously obtained,' _ 
■rs parified by washing with altxihol (Reuling ; Zwenger & KindJ.— ii 
i. FnA abo(rta, whole. an> digested for 34 hoars in water addified <] 
with sdfilniric arid, the Uqwi is decanted, and the now tasteless residua 
iapKMMtd. Tbe iiaaid thus obtained is concentrated by iligesting In It 
a freah poctiati of lAe shiiots. thou Fttrained. and mlscd with hydrate of 
Ume to alkaliiMi rewciion. The precipitate thereby prodac«d is drieil 
and powderwl. and the solanine is extracted from it hy repeated boiling 
with ulciihul (Wnckeuroder). BauinBiin cmploj* hjdrocUorip iiiitfod of ml- 
nkunc kmL If litt linw be (*Btioailv uIAmI. m> Ihat in lUc Gnl pbuy unlj tho 
b*# ■»! i* nr«MFKlijcil. ttw preripital« B^OTiranla bnued is nnrlj gvofrom eul[>lu>l« 
cf Ub* (Uf«nT. X Br, An*. 40, SK). 

S. Tbe fresh shoots, bruised, are exhausted with hot water contain- 
ing eutphuric add ; tho extract is preci|utated with neutral acetate of 
lead ; eSLv«s of lead is reniored by means of sulphuric acid ; and the 
hot filtrate is preci|^lated with milk uF lime. From tliif preoijjitate t)ie 
eolaiune ie extracted by repeated boiling with alcoliol, the crystals 
deposited from the lirst decoction being Tees pure than those obtained 
tftBCWards {Otto), in ihu mj Olio obtained in lu> esriii-r expcnmeata crjulal- 
UkA KiLuiinc. but puhsMiarnll; on^; ■ gelntinoiu «l&nine. which could not br nisdl 
la cnit«llin<. Aownling to ReuUng, honereT. the coDTrrdon of the jeMj into 
sjlM* is efliwled 1>t wuhing «ith aqumiu anunonia; uid. according to Wadtca- 
vedar, hj diuolring tbe jrll; b lulphuric add and predpitating with lune. 

Inasmuch ns Mtlanine prepared with acids may contain solanidine, 
it most be purified by dis-solving it in cold, moderately strong hydro- 
chloric acid, which leaves solanidine uudiesolved as hydrochlorate 
(Zwenger & Kind). Or eolanine. free from solanidine. may be obtained 
by W-ating potato-shoots to a pulp, exiiressiiig. precipitatmg the liquid 
with milk of lime, and exhausting the precipitate with boiling alcohd. 
By exhausting the expre'^sed shoots with water containing sulphuriQ 
acid, a gelatinous mixture of sutanine and s^olanidine is obtained, fi 
which solanidine may be prepared by boilmg with hydrochloric « 
(Kromayer). 

DesfoBses precipitates the filtered juice of the berries of i. 
Bijfrum with ammonia, washes the grey precipitate with cold i 
boils it with alcohol, and obtains the solanlue partly by cooling, n 
by evaporating the alcoholic liquid. — Payen & Chevatlier boil I 
bruised dry berries of Solantim verbaseifoliujii with alcohol, evapc™ 
the decoction, dissiJve (he extract in water, wash the resio w 
separates, and precipitate the solanine from the arjueous liquid I 
digesting it with magnesia. From this predpitate the solanine ia cL 
tracted by boiling alcohol. — Hcintn exhausts the powdered stalks q 
bitter-sweet with alcohol containing sulphuric acid, digests the tin 
vltii lime, filters, distils oS the alcohol, washes the residue with K 



I 
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PBUURT MVOLBDS CfW; OXTAZO-VUCLlin (nRBTO*. 



A. Mimo-iicUl. — Obtiuued by atldiiiff excess oF solaumc U> a ( 
tiuu of H in culd water, aiid uvaporaUng iu a Tacuum. — Uolour 
^um, of faint acid reaction, decomposed by water with sepamtioii of 
solajiine (Zwenger & Kind). 
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B. Bi-acid. — Precipitated by ether from a solution of aolar 
alcohol containing sulphuric acid, in tlie form of a white jelly^ 
Amorphous, transparent, strongly acid mass, easily soluble in v 
and not decomposed by boiling water (Zwenger & Kind). 
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Iodide of polaisivm throws down a ctystalline procipitato i 
sulphate of solaiiine, after some hours only (Otto). — Bolaniuc cryJ 
Uses unaltered fi-om suiutuma perchloric acid (Biideker). 

HydrochloraU of Solanine. — One hundred part* of solMiine take npfl 
paiU of lijdroohlorio acid gaa (Blaoohet) (P 1 at. = 427 pmrt* HCl) i 12-2 •" 
of hydrorUorio aoid, but the product is a>lourod (0. Omeliti). — The 
obttuued by precipitating with ether a solution of solanine ii. , 
containing nydroculoric acid, and freeing the precipitate from ext- 
add by repeatedly dissolving it in alcohol and precipitating with e 
• — Oetatinous precipitate, which dries up to a colourless, tranape 
friable gum. — Decomposed with difficulty by boiling with 
(Zwenger & Kind). 

Dritd in vaouHm. Zvniagor & SiadM 
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ChromnU of potonh throws down from sulphate of salanine a yd^^ 
lowish precipitate (Ottci). — Phospho-molyhdic aciti precipitates nolaoine 
lemon-yellow and pulverulent (Sounenschein ; 0. Gmelin). — Solaoi 
dissolves in aqueous /ern'c chloride, without affecting the yellow col 
(Henmanu). — Stannous chlorid* throws down from sulphate of solaL 
ft white jelly ; svlpluite of copper a slight bluish-white pulveruleata 



olaoiD^ 
coWL 



tate(Baiunann). — Mercuric chloride produces a white precipitnte 

'sulphate of sol.iiirne (Otto), but not in tlie hylrochlorate (v. Platita) ; 

mercuric tati-aU gives a white crystalliiio precipitate (Buumanri). lodo- 

mereuraU of poUviiium throws down white slimy flocks fruui hydro- 

chlorat© of silliiiiiiie (v. Plaiita, nelffs). 

Chtor'fplatinate of Soliwiw. — Obtained by adding esceae of bichlu- 
riilc of platiuum to a solution of Rolaiiiue in alcohol containing hydro- 
chloric aind, predpitatjng with ether, and purifying the precipitate from 
.tdhoring chloride of platinum by oft- repeated solution in alcohol and 
rticipitation with etJier. ^ Faint yellow flocks, which dry up in a 
ii.-iitmi to a darlt-yellow, amorphous, transparent, hygroscopic masa. 
"'lightly acid; easily soluble without decompoaition in boiling water, 
Hid more freely in alcohol (Zwenger k Kiud). 
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SoUnine is not precipitated by lerchloride ofyoM, or by chloride of 
I-.AWM and iodiam (v. I'lanta). 

FonnaU and Ai/droci/aiiate of aolanine are amorphous, ffummy aub- 
'Uocm. deo^mposible by water. The hydrocyanate is sparingly 
^hdio in water (Baiunatiu). — Ferrocyanide of potiig»ium precipitates a 
t powder from sulphate of aolauiue on standing (Otto). Sulpko- 
' f potatsium throws down yellowish flocks from concentrated 
rato of Bolanine (v. Planta). — Ilydrochl orate of solauiua 
HDpouDd with mercuric cyanide (Kohl & Swoboda). 

i>f Solanitte. — The easily formed solution of solanine in 
I gives off acetic acid on exposure to the air. even when 
s fully as possible with solanine, leaving a colourless gummy 
li 18 no longer quite soluble in alcohol. Uy evaporating the 
ith repeated addition of water, the whole of the acetic acid 
[ moreover, ether throws down from the alcoholic solution 
e from acetic acid {Zwenger & Kind). The neutral solution 
rn evaporated, from the separation of flocks, which re-dis- 
n conlisg^ <IIeumanu). 

Qm^Ut of Solanine. — Oxalic acid produces a crystalline precipitate 

" ' tot aolanine (Baumunu). Oxidate of putash throws down a 

' rcralent precipitate, which afterwaids turns crystalline 

. j/f. — WbencJicessof solauine is digested in aqueous oxalic 
-■■ is eva|)orated in a vacuum, the residue consists of 
. ide up of microHCopic needles, often accompanied 
iivdiuas salt. The crusts lose G'16 p. c. of water 
— C'53 p. c. HO), They dissolve easily in cold 
sulanine in boiling water, the base being re -dissolved 
& Kind). 
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Primary Xtidtm C"H"; Oxygtn. 

HyodyslTSUt. 






StSECKKS. vlaa. Pit<mM. 70. 168. 

Vjib BKUXtxiiKX & Sch*w-€k. SeAci'i- (hukrz. 5, 130. 

Obtained by boSing hj-oglycodioJic acid with strong bydrochlork 
add for Bome <bya, or until Ihe oily layer becomes hard and friablft 
Tlie |vijdact is pari6cd by wnshiug it witli Loiliiig water, disaolviug *" 
etbttr. kiul (iraiitutating; with alcohvl. 

It is iiis>ilul>I<> iti a<|(ieoD8 ami 
and is reodered eolabfe in water 
It is iDsoluble in old, spnriiigly i 
salubie in ether (Stivcker). 



onia, but soluble in alcoholic potMbi 
by tnsion with hydrate of poteah.— 
ifnblo in boiling alcohol ; modemtelj 



Cried al 130°. 
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I QeiJTungGn uid Sclurlfic, ideutinl wifli 



Primuinj Nucln-s C"!!** ; 0.rygtii-<i«cki>3 C"'!!*^)*. 



Hyochollc Acid. 



Ad. Stiiecker. Am,. Pharm. 70, 191. 

Ifyochnlalic acid (Streckcr). — Fonned, together with glycocoll, b 
bmliiig hyoglycocholic acid with aLkalia. — Also by boiliug with addl 
(Kr.). 8oe below. 

A eolution of hyoglycocholic acid in dilute potash-ley ja boiled I 
24 hours, with addition of water Bufficieut to retain everyttuiu 
solution ; tlie solnliou is decomposed with hydrochloric acid, and 
resinous hycicholic acid thereby precipitated is washed with water « 
diswilvcd ill ether. The ethereal aohilion, when slowly evaponti 
deposits tlie atid in round, white granules, which sometimes OTStaUa 
from ulcohulic solution in microscopic six-sided tables. 
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IW PMUUT KUCUnrs CTO*J OXTQBH-NO0LBU8 <FH«O^^^B 

Rg's bile containB, hcsidps tho nbovp. a small quantity of an a^H 
containing BTiliihur, liyotanmeholic arid [hifocAolfic acid (8trecker)|^ 
which is dpcomposed hy evaporating ita alcoholic Bolution, witii aepar** 
tioii nf tnurine. This Wly, which has not been isolated, is probably 
reprraeTildl by the fonimla CNIl^SH)" (correaponding to that of 
tutrocholic acid), and susc-eptiblu of being resolved into liyocholic add.- 
and taurine (Strecker). — According t« Mulder {Seheik. Ondert. 5, 133^ 
pig's bile contains biUn (p. 65), or a similar unstable body, a 
oonstitiient. 

Tb© acids of pig"a bile exist for the most part In combination ^ 
soda, and to a Ie»B extent in combination with potash and ammoi 
(Goudelacb &, Strecker). 

Prfparalion. K. Of the Soda Salt. 1. Freah piga bile is digest 
for some time with Glauber'a salt and a small quantity of wat 
Aa the 01aul>er's salt dissolves, hyoglycochtJate of soda, colouri 
matter, and mncus arc predpitated. The precipitate is washed witfc 
eaturste<I sulutiun of Glauber's salt by dccantation, driedat lOO", andf 

^.■stedwitli al«oln1e alcohol, whichdissolves the hyoglycocholat« of W 
he slightly-coloured solution is then decolorised by animal tiiai 
and mined with ether, and the precipitate thereby produced is was _ 
with ether, and dried at 100" (Onndelach & Strecker). — 2. Inspissats 
and powdered pig'a bile is digested over the water-bath with absolute 
atctiliol. which lea^-es mncns undissolved ; the tincture is concentrat«<l 
and placed in the cold ; the chloride of sodium which then separates is 
removed; and the residual solution is decolorised with animal charcoal 
and mixed with ether, which pi-ecipitates hynglycocholat« of soda, 
whilst chole«tenn and fat remain Ifi solution. The resinous pi-ecipitate, 
purified by repealed ti-eatment with ether, still containa chloride of 
sodium and colouring matter; it is therefore dissolved m oold al>9oluto 
alcohol, digested with animal charcoal, and again precipitated with 
ether (Quudclach & Strecker). The prwiucl of the ieconil proaen oontaiiuB 
Uttlo poluh kni] unmonia-ult, u well »a ult of hf oUorocfaoUc atad. 

B. Seiiarnlitin of the acid/rom the eoda-nalt. — An aqueous srilntion 
of tlio soaa-salt is decomposed by hydrochloric or dilute sulphuric acid i 
the precipitate is dissolved in alcohol and mixed with water, wfaerebj 
a niUky liquid is produced, which deposits oily drops on standlngi ■*■"" 
liquid is wanned, together with the precipitate, for several daya, H 
the whole of the alcohol is expelled j and the acid thereby predpita 
is purified by agun dissolving it in alcohol and piccipitating with f 
iiydrochloric acid (Gundclach & Strecker). 

Properties. White, bard, friable resin, melting only abovb 1 
Has an acid reaction (Oundeloch & Strecker). Exerts a sligbt i 
trorotfttoiy action on polarised light [a]j = 2°; the aoda-ult'^ 
optically inactive (F. Hoppe, Chem. Centr. 1859, 74). 

Ounilcliich 

& Streoker. t. Hoiiningcn, C 

Dried alX^". mean. Strecker ftSclurlfe. ' 

HO 02i .... ro-28 .... 7008 .... ro-lG .,.. 69-66 .... 

V 14 .... 8-0-1 .... 8-54 4-88 
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e cf fiO* to 70°, K&d more ml of T 
i> mMfi til the mam htrwr nft wid dkric-red. The whole ia t 
■ind with s brn imntitj a( v«tcr, sod th«< hydrocarbons therci 
pwBe^t'it«rt H« -nabnd with water and stibwijiicntly boiled ^ 
elher so lo^ ac that Bmid nocaaes lo Uke op cxdouring nutta 
to fcroha anjIhaBg cf ia p Mta acfc. Beta- aud gamioa-choleete 
an thai ifawiliut. togBCiher with a maD qaantity of alpha-cholest 
tibo pcM^al part of wUd^ howvvcr, remama asdissolved. 

' ' 1i alcohol, whereby the cholefiteril 

I dkolesterin rt- mains in solution ; 
I pre aipita la is disaalTed in ether, any residual aid 
' '; and tbe ednereol aolutioa ia allow^L 

, jrbemtpoa it fint deposits crystalafl 

aDdafheiMaiilb a rauaoos maas of gamma-ch(f 

A^m ctafttftwTi'a. — Whidsfa-ydDow eartiiy mass, which may I 
otiCuned fmcB ita salaiiGn in tofpentioe-oi] in delicate faintly Inatn 
cryatala. Inodonraa and tasteless ; lighter than water (Zwenger). '' 
Ipnifaalily too dBnte) solittKm on c»al oil is optically inactive (Hc^ 
Seyler). — It tans yeDow when heated, melta at aboat 240', b«nn 
the moat part deooinpoeed, and solidifies to a yellow glass on c 
— In coBtact with astric acid it pnSa up, aod is apparently con 
into cbolesteiic aad(»Li,157y — It fcnos with oh of vitriol a fl 
hnwn-rad nain, Ero^ which it is sefntaled by water ncariy nnt^to 
A aolntioo of this tfittn in a larger qaantity of (hI of \-itriol is of a d 
daik-eieen coloor by nAected, and daft-brown by transmitted ligfaai 
It is decDOUiosed by cUorine. 

Alplia^Aolestenlni ie insoloble in water, and nearly insoluble i 
aloobol. It diasolves slightly in boiling ether, crystalliaing o 
It is Bolnble in wann volatile cils. 

i. Bela-ckolaieTili». — FotbimI ool; in mull qnuitil^. — Highly lofl 
white lamtme, or needke. Helts at about 255° to a colouriesa li 
which solidifies in a radiated crystalline m&^ ; when slowly hei 
18 j-eUow and oncrystallisable, and gives oCf a volatile oil (Zwe 
Exerts a destrorotatory action on pohuiaed light (Hoppe-Seyler). — 
of vitriol converts it into a dait-red resin, a solution of whi^ in ei 
of sulphuric acid i^>peari of an emerald-green colour, afterwards d 
green by reflected, and dark-red by transmitted light. — It dii 
witJi difficulty in wann ether, but easily in warm oils, eitber t 
volatile. 

3. Gamma-choUgUritin. — Purified by again disaolving in etli 
predpitating with alcohol. — Yellow amorpbooa tesin, or yelloi 
white powder, melting at 127°, aud solidifying to a brittle gUasy 
on cooling (Zwenger). Dextro-rotatory (Hoppe-Seyler). — Yiel 
dry diatitiation a volatile oil of aromatic ndour. Dissolves ^ 
difficulty in alcohol, easily in cold ether, aud easily in warn 
fixed or volatile. 

Zwonger. meam. 
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bqoid IB distSkd. The red pulpy iv^tdtiL' ia boileil with alcohol ■ 

excem of hydnted oxide of luM. wlieraby k'ud-saUs cf fatty adds u 

formed, nr^h for the most pari remain behind on filtration. The 
ddeoterin ciystalUsm out on cooling, and ia purified by again treating 
its hot akobniic solution with oxide of lead and recrystallisiug from 
aloobol (UaUer, A-h. I*arm. 105, 363). See also xvi, 480. Ueneli 
obtmaa cholestetin from yolk erf egg in the same manner oa fra 



Ftom dry Peat and other Seedt- The finely pounded Boeds are in%6 
rated for 48 houra with alcohol mixed with Jth it« volume of e" 
ftDd afterwards for 34 hours with alcohol and ^th ite volume of e 
the estntcts are dialled ; the residue is suspended in water and b] 
with ether; the ethereal layer is separated and distilled; and the re 
after boiling for an hourwith alcoholic potash, is dried, diaaolved inw 
and Bhoken with ether, which takes up chnle-sterin and a little ye 
colouring matter. The product b purified by treating it with "B 
spirit (Lindeumeyer). Beueke digests 6 pounds of bruised peas fed 
hours in an equal quantity of 94 p. c alcohol at the temperature of a 
evaporates the deep-yelfow tincture to an extract ; bnlls the exi 
with 400 cubic centimetres of water and 1 poutid of litharge ; dec 
the water i exhausts the lead- precipitate with boiling alcohol; ti 
the alcoholic liquid with hydrosulputuic acid; then filters and o 
whereupon the cholesterin crystallises. The mother-liquor still < 
taius cholesterin, to obtain which the alcohol is driven off, and 1 
residue boiled for some hours with baryta-water. The flocks there _ 
formed are separated by filtration and boiled with alcohol. The Hltmto 
deposits, ou cooling, crystals of cholesterin, the entire yield of which 
amounts to I'5 grammes. 

T The following process is given by Iloppe-Seyler for the det 
nnd estimation of cholesterin in animal and veeetable tissues and floidi 
The substance under examination is repeatedly exhausted with its o„ 
volume or several times its volnme of ether; the clear decanted J 
filtered extracts, com pletefy separated from the aqueous solation, ^ 
distilled in the water-bath ; and the dried residue ia weighad. Putj| 
the whole of this residue is then boiled for several hours with a ti 
concentrated alcoholic solution oF potash, and finally the alcohol is 
rated, the residue dissolved^ water, and the mobile solution repe 
shaken up with ether. This ethereal extract contains the cholee 
generally almost pure ; in the contrary case, the residue is agitat«dn 
yet warm, with dilute pot'Ssh-ley, and, after cooling, agun t 
with ether. A small poilion of the soaps (produced from sapc 
fats) is then dissolved by the ether, only when there is an in 
quantity of water and alkali present. By this process the qiualifl 
(in grammes) of cholesterin in 100 c.c. of blood were found to mujB 
40WS : I and II from very fat young geese. III and IV from a hfcq 
goose, V from an ox. 



In the blood -corpnscleB. 



In the w 



O'lHS 0052 0040 0-060 04S 0234 0314 0019 OHU 

Hence it appears: 1. That the proportion of cholestierin in tbft t 
puscles is nearly constant, varying only from 0-04 to O-Ufigrm. in I00<h 



FRtMART KCCLEUS C^H". 

Uian water (Chevreiil), — It loses the whole of its w»ter avw o 
vitriol (Ileuitz) or at 10U~, and also wben melted. 



SdicendW uid IfeiMnCT' doiibt«d the prMemw of ntor : tbrir ebolc*lcrin « 

S'SS p. o. of wntrr, crT^tallisiid {rata nher^oloabol, onlmt be obtuaod, and « 

bkbl; {KutiBll; eSore*«id h;drU«il cholesterii] (Heiuti). 

Cholesterin i» insoluble in teatrr. — wiien tncUod woh pXorplort. it •oU£> I 
Bm to > crjitAlUne mus, and ciTitalluei from aJoolial free fejm pLo»phonu 
(KuLd). 

ClMlttttrin-tixla. — Eock-oil, previotisly purified by Jong standing 
over BodiDm, is suturated with dry cholest«riu, and pieces of sodium 
are dropped into the solution, wh«i¥Ui>on an evolution of hydrogen 
takes place and tbe sodium becomes covered with white crusts. After 
standing and shaking till the crusts no longer increase, the bquid is 
filtered, and the solid is pressed between dried blotting-paper and pr&- 
served over oil of vitriol. — From a strong solution in hot chloroform 
or rock-oil, it crystallises in delicate needles. Melts at 150', and 
tindergocs decomposition at 190°. Decomposed by water and more 
rapidly by weak spirit (lindenmeyer). 
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ChoUsterin with Acetic Acid. — Cholestcriu dissolves in hot glacial 
acetic acid, forming a solution which deposits crystals on cooling 
(Ben^ke). The saturated solution solidifies, on cooling, to a mass « 
four-sided, long thin needles, which, after pressing and drying, melt at 
110", and give off I2'7 to 13"7 per cent, of acetic acid. — lu alcohol 
the compound becomes opaque and dissolves, the solution snbseqnendy 
depositing crystals of cnolesterin (Hoppe-Seyler and Zalesky, J. pr. 
Chtm. 90, 331). The crystals dried over lime are free from acetic acid 
(Beueke). 

Z»IeBk7. 

C»E*'0^ „ 873 ...„.„ 8611 

On*0* 60 18'89 137 to 13-7 



C^^O'iCH'O" . 



Uholesterin dissolves in butyric and valerianic aciih when wanned, 
and in capi-oic and capi-ylic acids in the cold. The solutions deposit 
long prisms. It is nearly insoluble in lactic acid and ia aqueous oxalic 
and glycoUk acids (Beneke). 

Cholesterin dissolves easily in bisulphide o/ corbon (Kuhn). — It 
dissolves so Ireely in hot wood-spirit that the solution soli<Mea to a 
crystalline mass on cooling (GmeliB). — It is soluble in G'G5 parts ol 
Moro/om at 20° (Lindenmeyer). — Dissolves in l(i-5 fiarts of at»olut« 
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ofeofto/ aft 15% ii 4-9 psti al «-5^. aad in an praportiaKci thebcO- 
ing' liqad (KvlmV Xe aJj i&»:£^4e ri ccH »^«uqs aScir^jl ; sohifale 
in 9 paits of bci&Bt^ aloofe:^ ci Sf u p-. <«-?4. A&i i^ gr^ xoru ^x s^ gr. 
(^16 (Cherreiili. Hie »:teaxi d£c^>>5Ex5 =>3s< of tbe cbjiassiefin on 
adkfitim of waser. — OK^ec^seriz; SsBm^r^e ckxe fieehr zi wsa t&ia zn 
oold eiAer; aooonfixk^ ic* Kciiii is 1±-1 pons cc cs&er a: *jf. izi 5-7 pana 
at 15% and in ir2 parts bcfiHzig. 

It diaeolTeB &eidbF in o>a^-f«7 ^'Hopfe-Scrier) ; su^ih* ia b>?4£n|^ 
ml of turpemtime (Bociodt'^ ; as freE-Ij m rcxpcdizie a» i=. «bgr t KbIidV 
Fof «& aLso ^sK^Te c&i^est^ra *T-jcrcr;'V ^ Vaa^Tic&i u — Ii f:<aa 
a tnrbid liqmd villi K'op-vcZ'rr. asrd f«cI1» iq:* zi ciJcrrecxJc mjefin- 
like f<xins (Beseke). Accce&ig to Scnecfcer it dBssc^m 
tamrockolic aod odker tnlfr-adds. 



Qmju^ed Camprmmdt (/tie Pi i m i j JacfafW 

Choride of CSiolesterji. 

Bebtheixtt. X, A na. drt n. PA w. 5^ 61. 
Places, ^ira. Pharmu 11^. io/ 



1. Cholestenn is healed to 1<X^ with ^trcc^ hrdrx^nn: acid 
eight or ten hoars in a sealed tube ; the pr>>iQct i< vitfLei whL vaser ; 
the portion remaining' nndisBolTed is taken np vhh et&er a»i ecaken 
with weak potash-ley ; and the ethereal ^lic^ici i« eTa£*:?a:e*i. Tbere 
then remains a neutral translnoent resin, wbkii coctahLS LjiriarzL^inc 
add, bat gives op a part of it on poiificatk^ (Beniiev:^ . — t. 5j 
the action of pentachloride of ph<«f'b:Tss co ciriie^tienr. & Ir:-*^ 
crystalline mass is obtained, whWh. after p-resEziz ar^-i :• Ciii: Tr-ih 
water, ciystallises from a]ooh<:il and ether iii V.^ za^Ij^^. T^t ittt*-*!* 
melt at aboat 100^ : aroear while oc»:«IiiJ2r cf a «pi«:'i:-i ri.Oe: MV.»7r 
by reflected, and yellowish-green by tr3iisnr:t€»i L.^z : ine ::■:• iie- 
composed by boiling strong pota&h-ley ; dissc&Te ei^Zj i=. eiier azd 
sparingly in alcohol (Planer). 





Keedlea. 
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Acetate of Cholesteryl. 

BeittheijOT. A^. Ann, Chim, Phyf. 50. 0*.*. 
Ckoletterime acHiqme. 
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ButTrate of CfaolesterjL 
C-H'W = C-H-0,C»HW. 
BsxTSKun. A*. Am*. CMm, Piy. 68, 59. 



Cbolesteria is betted to 300* with bn^rric acid for eigbt c 
boom ia * fle*led tnbe. The ptrxiQct is firat treated with a f 
umons Bolatioa <d orttonate of potash : ether is Iheu added, a 
wbcje ia shaken. The ethereal Uyer is decanted, filtered, deco 
with »"'"'»l diarcoal, and evaporated, wheo a mixture of free jj 
leBterin and cliolesteric bntyrale remaina, the former of wbia 
retnoFed by repeated boihDg with alcohol. The nndiseolved bntj 
B»y be ci^-stalliaed from eiher. 

Neutral colourless crystals, which are aaally fusible, and a 
renaio aemi-soft and traaslaceDt till the maas ie nearly coldu 

Benlkclot. 

60 C _ . set) 81-45 81-9 

W H BO XlSl _. U-3 

40 M 7U 6-g 

O'ii'O.QWO* „. MS lOO-W) „ IQO-O 

When melted on platiDnm-foil, it evolves an odour of BpioeB 
butyric acid, takes fire, and bums with a red smok^ flame. - 
aabmitted U> dry distillation, it yields acid products.— .It is r 
by alkalis into choleeteriu aud butyric acid- 
It is nearly insoluble in cold alcohol, but dissolves rather q 
freely than 8t«arate of cholesteryl in boiling alcohol, ULd very a 
in tther. 



Benzoate of GholeBteryl. 
CH-O* = C''H"0,C"H*0». 

Bhktiiklot. N. Ann. Chim. Plgt. 56, 61. 
Ckolttirini bimoi'pit. 
CholwU'iiu is heated to 200" with benzoic acid for 8 or 10 houj 



feTEAKAim or CUOLBSTEKVL. 



IIU 



the niiiiiii of dw nAe, itfiiiHtatj mtxod witii ufocooB csrbaoato 
o( p«a«li t7 tntanCiim. arv atukon with rtber (willi nilttitiia of a 
little cwKtir j«<adi. ff Bmnesn) t3l h U^-jxirtioa cj lhc< fttisr no 
Imger gicee >m vad to wia*r. Hk €«1x4' is iheii decantvd, I 
ieoolarind «u taiamt cfaaraoal, and «ra{a>r«ad. Tbc resit' 
ban Keai^B«4 dtiicatcrin bj- boiHng it r^iastedly with i 
Ike b«aao«l« m a7«dGwd bm etber. 

g|ianf««Uifr]MHHB.^ifx«riiigi«rtwiJ!:iil«rud thicker UuHi c 
kmndn-Ae mtnMODps. IMu M 12^' tn 180". Neotnl. 
led n as^ ijaiiilHj it TdtaiiMw withod dacuapr 




■ :.zam mad. — It is ray Aimij nHlrad i 
■Jtiwdafc«d&iwall«r. 



wh* faAi^teeHi^ii 



Steante of OulettayL 
BnsBCun. .▼. ^*a. Om. Ay*. «, 97. 



VLite afak^ iMtAa. SnCnL Mdte K i 
add, mn» 



ptrant D^dd, a 



• T.iJTM umMk, M JMrt^ apanitr aaribtCMpiHr 
▼iUi a winte Igsne. ^^ Br 4>y AiAafai it Saifc at «■ 
:>4t«* no channaL— It » lanCmd ■toahnfaMBte^Hrf fl 

. ^..^^ ^ -iiiiiaii ih oiiMiiiiniiiiiii^ai J 

' w^ b 9 or 10 d^i^ 

It ie aaat^ iiinhili fe , 
■olobfe ID eoU tfitf; 



•fVTiB nmunmucLBUB cm«. 1 



rBcCHBKX. 2f, Tr. 18, 1, t& 
loBX. ArL Jdb4. 1816, 1(H. 
Piumu & Catotoc. J. PiM-m. fi. 50 ; A'. TV. 4, 2, S33. 
PiLunsK. Jm. Ckm. jW. 51, lt»; Selw. C7, &1; ^nn. 
r 
nbK 



fey Bt^oh. — Tte dMf OMiiKBmut of gi^ ambergris. The t 
' of gi^liiiii fl *fc >y ooataiuB > sobstance wbJch reeem 
IB, bM hM K Ugber ndiii^'.pmitt (Cbevallier & Lassud 

Aitibtrgm IB bdkd with ■loohol, and the liquid is filtered, i 
upaa the ambtm ajVtalBBeti, aad ma; be ponfled by pressing i 
wcrfi«*Bi»atinn. 

white. deBcMc 



shken 



I tafts. Softens at 25°, 
atS7- 
i after i 



Ama^ag to C^dlKie^ and Cavmlon, it contains 82-2 p. c. C, 13-31 
•ad 4-5 (X, 6tat which nmnbets Bertbelot calculaiea tUe foi 
Om*(f (JT. .4««. Ckim. ngt. 56, 67). 

AmtMinn healed in a retort tnim brovn, evotree white vapon re, j 
distila ahaoet eMitd; imcfaaiiged (Pelletier ^ Caventou). — V™ 
heated on ptatuunii fcri], il is almt^ist completely Tolatilised in 1 
fumra (Bocnhoix). — It tnnis soft in stirmg nitric acid, and when hi 
thereinth ttissoffee, and n conrerted into ambreic acid, with evolti 
of uitnc oxide (Pelletier k CaTenlou). 

To prepare auArtie add, the Bolution of ambrtin in nitric acid is tr 
fated to dn-nessj tbe residue is washed with cold water; bcnled^ 
water and a little carbonate of lead : again washed with water no % 
as it givee ap nitnite of lead ; dissolved in boiling atoihol. and filta 
The add crrslalliees in small yellowish -white taUee, which I 
iituos, and donotmettat 100^ — It disswlT«e tea very sdgfat 
in water, and is partially deposited from its solution in builing « 
it oools. The nentral potash-salt is easily sol ubie : tbe acid salt ta ■ 
cipitaled in flods fmtn an alcoholic e<Ji|tioQ of the add by tbe aT 
of a little notash. The neutral salt gives dark-yellow precipilati 
metallic salts. Autbreit.- arid dis^iolves eaaily in alcujujl, lew ( 
ethw (Pelletier & Caveutou). 

Anibreiu is not saponified by boiling for eight hui 
potash -ley. 

It dissolves freely in absolute alcohol and doe* nut a _ 
ciKilint; or evapiiration (John). The solution in wann we«k nnt Jl 
a large quantity of crystals on cording (Pelletier). — It ia uaj^tri 
in rMtr, nud in volatile suid ^sced oiU (Buchhols). 



w 



. 17- 374 ; t^= 
BaiTOKS. Br. Alt*- li. ±BIL 



Odcvh 

(X Br. Ank. 1, US>. 



0-e&, Bad Om I 

OTBUb of CM* 

then whh 
deralonaed wjtfa i 




(Brandm). 

aiMpMWl needk . 
Uiilinig water In an <A, « 

'.tent with the ■qaeoaB ^ 
m« tbae (BnHlw> II 
tast& Neotnl (Bi^). 





..:iIth stdphvnaa tad, wah mmsAm i< 
CutoriB ia mmA^tts m oM, aai way 
■M<r. rrr.<n wbkb U li llffl i* » fa« ' 
_ t.i Bnodoa, i D»il ii fe ^ma Ji 
. rrwl7»nltiUeMl»<-ti>aNC 
,:.>! bjr viler(W1aefcier>. — J 

^».U<'-< fri:«Jj- Id bfit sU^ 
:i tbe auMitiim of water. 
Castfirin is nearly iavjlaUe ■ t 

■'C Kiev!. Tl;*.' M_.linJOQ i 



*af*<m^y—%M 



I 



IM PBXAKr mcunrs C^^P; OZTCTH-HUCLIUS G^n*K)M. 



ttered after coolbir. wood pfecipitated with acetic add. The 
wmsbed prccqnieif dded od giaaa plateB at the oidiiiaiy temperatiire 
(BedaH> 



White or jeQowish powder* appearing ayBtalline under 
tte Bucroaoope. Inodoroos; tastes acrid and bitter. Has an add 
Free bom niaogen. Acta as a Tennifuge (Bedall). 
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4« . 
80 . 


tf to BwimR, m 

Ti-s^ 


Bed^n. 
71-19 


4*11 


1CH10 

, , 18*SS 


10^15 
18-66 








fyjPG^^ 


436 


lOTHW .- 


lOCHX) 



O-lSpLcgf^ Bedfta*tteiiiiikuh^iheaboTe, 

Dteomfomti^mf. Kouasin tarns brown at 150** and melts at 194% 
with partial decomposhioD. and without Tolatilidng. -r- It dissolves in 
mi o/ritrioi, fotining a yellow sohition, from which water throws down 
white flocks^ Xo sugar is formed thereby, as Bedall formerly be- 
lieved. — It does not reduce aHalimt solution of cupric oxide (Bedall). 

It d ia s oh r cs slightly in water^ and easily in aqneons alkalis. — The 
alcohoik aofaitioo is precipitated white, bat incompletely, 1^ alcoholic 
Motral acetate of lead. Bedall obtained lead-salts with 43*62, 66*07, 
and 83*11 p. c of oxide of lead. 

Koossin is sotable in all proportions ci strong alcohol and ether ^ bat 
only sparingly sohible in weak spirit, from whicm it is deposited in the 
fonu of a white reein on cooling (Bedall). 



Primary XmcUus (^R^ \ Oiygen-nucleue C^WK)^*. 

Paris Besin. 

Walz. X. Jahrh. Pharm. 13, 361. 

Extracted by ether from crude paridin (p. 125), together with leaf- 
green, and purified by cTaporating the ether, dissolving the residue in 
alcohol, digesting with animal charcoal, and precipitating the filtrate 
with water. 

Soft^ easily fusible mass, smelling of the plant from which it is 
derived. 

Wals. 

62 C 312 64-46 66-23 64*86 

44 H 44 9(>9 894 9-11 

16 O 128 26-46 2483 26*68 

0«H*K)>« .... 484 10000 10000 100*00 

According to Walz, it difiers from paridol in containing two atom $t 
leM. 



It (sloH* mimfm 

with brown vtAa^^ aB^W* » k 
cipttaled by w 
bjraddB. — la 




wabsr for « few boms, or vrtil iIm facfy p rided f 
bto lu nil ; the paridol is ifi—rf»w1 b rihw, 
ieft to evftpoale. 

Soft f inble ■uae, bsTing a hoy odoar. 



«C ^ 
180 _ 



312 



c«B"0" — soa 



UKMO 



Paridol dtsBolves in mI «/ nCrM>t witk 
liTDwn. — It dtseolvee in finmig Mtrir od 
^poeits a TcUow body oa stwufiK. — It !■ i 
or potaM, but eaiiily adoUe in tuitr. 



"TJStSS. 



1. Fandin. 

i F. Walz. Jiihrh.pr.Pfiam. 4,3 ; 5,284 ; 6, 10. — JV. 

13, 174, iu>d 355 ; Kopp* JoArfaUr. ISfiU, MS. 
I'tim. A'. Jahrb. Ph<irv>. 9, 25 ; Chtm. Ctntr. 1858, 20»! Jf. &-. 
95, 330 ; A'ty^ 's Jahruber. 18&8, 527. 

Occurs in Pane qvadrifolia, aud scc4)rding to Walx, li 

by boiling parutypnoia with acids, whic"- *- 

pondin. 

Preparalitm. The coarsely powdered d 
witb warm water, ojotaining 2 per cunt, c 
K4L- _.^.i»„ :, exbaneted with alcohol e* ~ 



Kttona'J 

^K|»d 



tOI the residue aoUdifies to a i 




B frutn very atroag alcoholic 

__, nai warts conatsling uf uoetUM^ 

I cUk-wfato a the air. Aqueous soluttoos 

. Very hygroscopic. 

—The aqueous solution reddens 



_-. 5387 
*W7 ~ -WM 



C«H-0«»„ SM 



UOOO 



BeOebotem acqnin* a Btnw-ireUaw ooloar and cakes together 
ka i« iil wl abm 160' ; ai 230° it tunis paaty aad brown ; and at 
(T BKlts to a viadil Uqnid asd carbontsee. — It diesolyes in oil of 
n'alwitb btowii-n^ coloar, diao^ng to violet. — It is not altered 
' boUUs irith fol»tk-4^ or b^ hi^yta-tc^tr at 140°, but quickly 
E«kB iqi on botlmg with dibt* oncfa ioto 59-85 per cont. uf sugiu: aad 
I per cent, of heUeborotin, which separatee in blue flocks : 
(FH"0» - C"H"0* + 2CttHttOa. 
iklc. flO-W p. c of M^E uid 30-6U of beUebcavtiti). 

IleltcborciD 19 very eaeily soluble in iraftr, less freely in aloAot, 
•od inauluble in ether. 



Appmdix to StlUbarein. 

. BelUAoretin. — The fine dark blue flocks deposited on boiliDg holto" 
^Tn with acids, form, after washing and drying, a grey-green amor' 
ibotis powder. luodorouH and tasteless. Not poisonous. Melta aboTO 
100° to a dark hrowu-red liquid and carbonises. Dissolves io ml of 
iTitriol, forming a browuisb-red solution, which is precipitated b* 
vater. — It is insoluble in water and ether, but easily soluble in alcohol, 
vith i^olet colour (Huaemaau &, Marm^). 

EuKDuinn II MonnC 
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SO 
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ao-a* 








(FH-O* . 


. Z3G 

2. 


100-00 

HeUeborin. 


lOOflO 



BisriCE. Pharm. Jmim. Trans. 12, 74; Pharm. Vterte^.S, 
'jt. Hfpert. i, 61 i N. J. Pharm. 23, 205, i.d 24, 159; Kop^$ 
Jokrttirr. 1853, 482. 
' i Hisxi. Ann. Pharm. 135, 61. 

*red by Baatick in black hellebore ro 




Ptfpanaian. Tbe fiDUiiBiiled root » b , 

aiid tbe decoctious are crmpotsted to m mhI hJL am aam^m ^m- 
iiifiing belleborin, h cB cbn re i», lad a '■'9* 4****^' P** ^ * 

-<iiiieDi8 aod depoats the b^UeU»B m arnidB •■ cn^^B^Mu ll m 
<-irJSed by reCTyalallwrtiaB froa h vSKf Jh tfc rt Q 
li<»tiok (iihsula tlu raot wilk «afifcd ilMkai A«k 



Propertit*. ^ 

T.i4U<l^ in tbe dry sUle, but vefj i 
iiitioi). Ponvrf ally narcotic (H«M^^ 
J vegetable ooloora (Butick). 



iAH»^>. TU 



T2 0-.„ 

48 H «l TV . Ta 

12 o - 98 -^ ms vnt 

CU^O" _ . iW - UKH» >!»« 

OMtick mppuge* t3ic bodj lo riiiJiJii nil i ap ■ 

lIcIlebnriD melts above 25<r ud tka ewtwiiaft. — 08 rf nrti 
- "ireil upon it turns it bright-red tmA Samdk vM it ; nUraMfrf»Ai 
liilitinilimwB down most of tbe bcfleboriB in wUlc fluc^ — It h«^ 
' I ' into ftugvr and helleboreeio. witb aMia&tiaa «f 8 aMna 4f «Ma 
' lien boiled witb dHute mlphnric add, or mimv aoKfieidj ■!■■ hmiM 
'' itli Bolation of zinc clitaride : 

(TinoQis ^ gQo ^ c*U-0* + CHnQF {HMMua * TtmmQ 
^Mieo iieated with ruVric aad it vieldB ouJie aod (Baatick). 

Uellohorin is ineolable in coM miKr. It w buC ailend bj ^Om 
: i'li aod aUailif, and does not oombine with Utem. It i* bM praa^ 
'•'•I hy iodide •>/ potiiMium, nattral oeetaU 9f bud. Of mtcremnt dU» id 
■l;a*liti). 

ItoUeborin dissolves easily in aleniot sad m eUarw/WB; T" 'f^J ■ 
' vr- andy^ oib (Hiuemiuin & Mann^). 

3. IlilUbiirmu. — Obtained by bfriKng belMwrio vitfa i 
:ic vbloride (which, on accnant at its bi^ bailiag-point, a 
: A-eriully thuu dilate salplmric add) as a bnnrn nwia < 
.Li>.-, whicii is powdered, bolted with hydrochloric acid, i 
tciting alcohol, and precipitateil wilh water — Wlote t * 
kfrreytsli white tKtwder. Softens at 140' — 150°, Ml 
liuiiiDg liruwu. Tasteless. — Inaoloblc iii water } l" ' 
ethtc; easily solublu in alcohol (Hiisemann & Marn^^ 

60 360 TTfti 

8BH 88 82a 

8 64 ,.- 13-86 

c"H»o« ... «a looui 



130 FRIHART KUOIBOS 0»»H*; OXTCSS-NtlOUVS CFB**)*. 

COMPOUNDS CONTAININa M ATOMS OP CARBON;| 
Primary Nacleua CH" ; Oxygtn-miclaa CH'MJ*. 

Chenocholic Acid, 



UEum & WisucEKiis. Pogg. 108, 547 i J. pr. Chtm. 78, I90j ( 
CnHlr. 1850, 873 i Hep. Chim. pure 2, 106; Kojip'g Jaliretber, 181 



Chmochai^tlic add. 

Produced, together with taurine, by boiling taorochenooholio a 
with alkalis or baryta- water, — An aqueuiis Bolutiou of taurochei 
cholic acid is boiled with a large excess of hydrate oF barvla J 
3Ghoura, or until the iiriginallyduiiae precipitate becjmea grauular. 1I_ 
liquid is then allowed to cocJ, and the iiisoluble baiyta-ealt is waaht 
and decomposed with hydrochloric acid. The chenocholic add thus 
liberated is purified by washing, pres^ng, disaolviiig it in alcohol, and 
evaporating. If it still cont^ina nitrogen, derived fmui uudecomposed 
taarochenocholic acid, it ia again ti^ated with baryta-water, o ■ ■' ■ ' 
for 6 hours with potash-ley, ivhen the potash-salt, which is i 
in the esceas of potaah-ley, ia deposited ou cooling. I 
in the uanie niaiiuer as the baryta-salt 

Properties. Pale-yellow I'cain, obtained on one occasion in indistii 
crystals from a solution in weak alcohol after long standing. Af 
drying at 100° it is tritnrable to a highly electric powder. Has an ai 
reaction. 

Hointi & Wialiwnus. 
Dried at 100°, mean. Otto. 

610 3M 75-00 76'3l 76'1 

4i H IA 1019 10-08 10-1 

8 64 1481 14-61 W-B 



C-H"0* .... 432 100-00 100-00 



Heintx nnd Wieliceniig adopt tbe sboTS in prufcreocc to the (iquoHj' 
formula C"H''0'. — HomologouB with hjodioUo acid. 



Cheaocholic acid produces with iw/ar and ailofvi 
coloration of the bile-acids (p. 66). 

It is insoluble in water. — Does not dissolve in cold strong j 
Uy, but combines with the base, especially on warming, to form a 
which dissolves in water and is deposited from its solution in a' 
alcohol as an amorphous mass ou evaporation, and thrown dow 
the same solution by ether in the form of a tough transparent p 
tate. This potash-salt precipitates 6ocks soluble in alcohol f 
nielallic sails and from neutral acetate of lead. 

Chenochnlate of Baryta. — The flocks obtained by double di 




w 



TAnocnmoaiouc *cid. 



131 



I tn |>eu|jiuisd b^ ether fn»ii tbeu- «olutioii Iti almoluto 
dccbol ta anaJI wfaitc ^Imst mmIIfs. — Dlanjlves with j^ivat difnculty 
in wmSer, bot tn^H^ euiljr in alcobiJ, fmnitng snlutiuns from wliich car- 
(■wtie aciil t!lm>«ra down carboiule of borTta. 



Hflinli Jl WiilicDntM. 



OUo. 



The kmJ dtsaolraa in o&dlu' ami «tAfr. 



TaoTocbeDOcfaolic Acid. 
CFSH-sv = c*sn'3'o>,c"n"0'. 

Th. Maksww. JV. Br. JfdL58, 138. 
Hcnm * WisticKarca. A.^^. 108. 647. 
Orro; J»«. Wrt™. 149, 185; JTcnP'.Jalwrf. 1868,823. 
C I — o figf -g «r>dL DiaeOTered bj Hamon m gmxe-bile. 

Prrpamti^a of Uie S-ydasalt. Goose-bile is fre«d from the greater 
part of itn mncua bv tbe additioD of a 1arg« qnantity nf alcohol ; the 
filtrale IB evapurated ; the dry reeidae is trealed with absolute alcohol j 
aud (b« Aolution, filtered from niucus aod colouring matter, ia mixed 
nrth ether, which retains in solation fat and a peculiar cTTstaUine 
'ilixlance, whilst satta of (aurochenocholic add are throwu down aa a 
: : kster-lifce precipitate. This preci|Htate contains potash, which ia 
■ iiiuped bj precipitaUng its concentrated aqueous solution with 
' Idiiber's salt. The viscid drops ^us throwD down are collected after 
' 'i>e days, when they bare become almost hard, purified by again 
:>tujviug and precipitating them as before, then dried, dissolred ia 
:•■> [ler cent. (Maraaon)] alcohol, and mixed with elher. The pre- 
i-itiitated eoda-satt stili contains a small quantity of an acid precrpitable 
by ueutrat acetate of lead (Qeiiitz &. Wisliceuus). a «imllnr pToana u 
siopteJ br Munan. — Olto filids that the soda-salt prepared as above 
ninlnins nmall quantities of ammonia-sal Is. It may be obtained quiLe 
yam by rrvcipitatine* with ammonia and basic lead acetate, decomposing 
tLi- f)rn7i pita ted lead- salt with sulphnretted hydrogen, and neulralising 

with K.i.i.-», 

T'> prefKire the acid, an aiiueous solution of the soda-aalt Is preci- 
[ci^ItnI u'ith basic acetate of lead ; the plaster-like precigtitate is 
(tconijHwM under alcohol by hydrosulphuric add j and the filtrate ia 
ev»|f)nile<l. when the acid remains in the form of a brown soft mass. 
It ti.ifl an acid reaction, aud wKmi dissolved in water leaves a small 
■jti.inlity cif white pearly crj-stals, probably of an acid corresponding to 
(lara^'lyc-cholic add (p. 61) (Heintz & Wisliceuus). — This substanoe 
nuif U: oMained in somewhat larger quantity by leaving an aloobouo 

Bioii i>f tAiirvicbenochoUc aod in contact with ether and n Utll^| 
Bcbloric add (Otto). 





J 



decomposed by twryte 
and t*uiin«, probably U ' ' 
' la he miU'SK)". 

[j wnh tlu> brwtaim. ddIj 
- drjing >t 110* (neiaU 



of tba lile-adds with eu^kt 
i» Dot pndpitaled bj acetic, 
of hjdrodkioiic acid throws dowu 
lod, lAich <&»oh« in pore water. 

JS fi* ii > . An il CTi fc ^ w IctioM of KDosfr^Mle, oiixed with ether, 

~ * &-aalt, and long thia white 

of potash (Bdntz & Wiali- 

c tab lea, wlu^ dehquesce rapidly in tJ 
1 by ether from a mlvtioo of gouee-bile in absoli 
e forat of a plaater, which bcomnee cryBtaltiue oiJy 
ad£doa of wat«r (HaraaoBX It swelU np in wat«r like gum, ■ 




•tlOO-llCF'. 

0C M8 - 

H 14 


ftJlO -.. 
3-43 - 
»«4 ... 
S« ,_ 

1T« ... 
5SS .- 


ItuMOD. 

S719 
8-48 
839 
6-34 

19-8S 
4-78 


WudKfmti. Ot 

.. 69-78 .- 61 
3^ .... 
874 .... 

.. 6-74 
1629 
B-&5 .... 


18 M .... 

UO ., ,„ 104 ,-- 




atliOr. 


1001)0 .--. 

— 6a-(o 

3-60 

8M 
.-„ 6-70 

16-69 

663 


100 00 


... lOOW 

Otto. 
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Hointi & Wialiaeniu did Dot dirprtlj prore the jireteneo of water in their 
Hiej tuppoHid that it itill rontuDcd (aurochnii>p|iolat« of RTDmoDis, and cooMqi 
too much nitrogen. Mansan'a nit contained alio amaU quantitiei of phon 
acid and cblariDe. — Otto haa ehown Ihat the salt dried at 110* giTee off 3 at. 
at 140*, and conKquenll? that the romiula of taarochenooholic acid U C**NH< 
agreeing with it< rcaolutioo hj alknlii inlo cheDocholie add and taurine. 

An aqueous solution of the soda-salt produces with chiorida 
barivm and chhride of calcium, white flocks soluble in alwhol (Dei 
& Wislii-enus). The precipitates cohere iu plaster-like masxes 
agitation. The baryta-salt dissolTes on boiling, after odditioa 
ammonia, and re-appoars as the solution cools (Marsson). Sulphatq 
magnesia throws down from the soda-salt, after addition of ammo 
Hocks soluble in sal-ammoniac. Neutral acetate of lead producea 
precipitate, but the basic acetate throws down a plaster-like prai 
pitate which ia insoluble in excess of the precipitant, and also ' 




4k.- • 



n I crjtUtSuB nam (BktiAeV lUls at »7'a' aid ■ 
(Dnffr, Qaort. /. doi. Ac 5, 127). 



Orotene becomes finid when dittilM backwja and forwards ii 
Makd tohe bent at rigiit angles : after six distiUatiinu the t«be en. 
taioB inflammable ga«es and oSs, bojUng at tempentatea TWTing boat 
76' to above iW. — Uoist cUoriiu cooverta it iala cUorocarotem 
<Bro£e> 

Cerotene radtiof at 55° dissolves in eiAer more freely tban oxoc«rit« 
(FritZBcbe, J.pr. dlcm. 73, 326). 



Cero^lio Alcohol 

Bkodh. -4nn. /•/wm. fiT, 201. 
kOocnn in Chiueae wax, in combiimtion witli (.-ci-otic a 



I 



/Vwr iM MM. rhiiMKw wax w loeJtMl witb cauatic potash i 
f^ailc nm io aji iroo vpowdj tibe maaa U diffused titroogh bo 
vster, utl the mOkf laqmd is [xwi{j(Uted witlj dUoride of banom. 
Tlie precr^tate of cerotTUc alcobpl mad c«nM*le of biuyTa thus tfarowB 
down is cuUected, wa^^ed, dned, um) powdered, Kod then boilt^ with 
«Icd1kiI onaUuuDg rock-oil, vbkli takca nptb^cerutylic alcohol Uigst 
vhb tnoee of ihe bMjta-Ealt. Tbe crj-a&Is otHui^ from this solnt 
are purified bj TtcxTsal)ii*uoD from a mixtimr uf sbacJiUe alcohol p 
ielber tiU tiieir mtiuog inint iwea to 73', and nulil Uief are free i 
baryta. 

/Voprrtitt. CrTstals raddns it 79° (Bn>die) ; mcltiog and b 
lying at 61* (DnBj). 

HC SM 81-81 81«3 

~ J*U 14S0 



20_ 



tOfi 



417 



CH-W -_ 396 ._ 



1001)0 
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Dtcomp/mtiitiu- I- Cerotylic alooliol Tf^tilisee when i 
ieated, with little esploeioDS, du« to the formatioii of water, ant 
a colonrleee solid dl^liale, melting at 7(f, and separable by < 
lisatioQ ffom ether, into cerotenc and uikdecoinposed cerotylic a 
— Ciloriit coQvertjB fused cerotyUc alcohol into chlorocerotal ; 

(?«H«o* + ssa - c^Ka^mt^ + ibhcl 

Cerotytic alcdiol is coloured by oil nfntriol and decompc 
warming-, bnt in the finely divided state it forma cerotyl-8u[[dl 
add. — Cerotylic alcohol stroDgly heated with pot<uh-liin« ' 
iato cerotic add, with eltminatiDn of h^'drogen. 



PROBCT. A. Qthl.\, 504. 

Jomi, Den'i'en Ckemiiicht SeArifien. 4, ?8. 

BcrcHllOLZ & BKAN'DKa. Reptit. 4. 145. 

Boin»ET A BuissENOT. J. Pharm. 13, 38 ; M»g. Pharm. 18, IS. 

BrruJio. Ann. Pharm. 2, 265. 

Lkwt. N. Ann. CMm. Ph^a. 13, 438j J. pr. Chtm. 8«, Mj: 

Com/,t. rmd. 16, 675 ; 20, 38. 
BRO0IE. Phil. Tr»7Ui. Ifi4». 1,147; Phil. Ma;,. 33. 217; J. pr. t 

45, 336; Ana. Pharm. 67. 180; abstr. N. J. Ph-irM. 15, U 

Phil. TmnA. 1848, 1, ^5^9; Aw. Phijn^ 67, 199; HiLMif. 

378 J J. pr. Chem. 46, 30 ; abstr. Kopps Jahrtsber. 1847 a 



701. 

Maskeltnb. Quart. J. Chem. i 
■ 1H52. 526. 



5, 24 ; ubstr, Kopp't 



Af'uU liniiiqui (Lewj). 

John diBtinguished tho portion uf bees'- wax more e 



^ly solid 
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PRIMARY NUCLEUS C^". 

Primary JPmc/»«8 CH*. 

Melene. 

Ettlino. Ann. Pharm. 2, 255. 
Brodik. Ann. Phai-m. 71. 136. 

DiecorpriHl by EtUing, who, howerer, luiatook it far paraffin. 

Formation. By the dry ilistillatioti of melissic alccihol and myi 
(Brodie), or of bees'-wax (EltUng). 

Preparation. Myricin is subjected to dry distilladon ; the distO__ 
ia freed from palmitic acid by treating' it with potash-ley ; and | 
melene which floats on the surface of the liquid is pressed betwi| 
blottiiie-[iaper, rectified over potassium, again pressed, and crystalUfl 
from eflier (Brodie). — Boen'-wai BUbmitted to dry datillation yield, uiuni 
other products. * solid distillftM, w&i-butl«r. When tliis is pressed Kad ineltal 4 
liot w»ter, and afterwiirds boiled with polwli-ley, tlierp sepnrste* ira oily body, »'' 
•oUdiflM on cooling, and is to be boiled with wotar and cryatallieed from 
■loohol, A» tbm prepared it oontaitis an oxygenated eonipoiind, which 
decompoaed by heating with oil of ritriol, after which ether will extract £ 
oarbouaceous mass the purer melene (EttUng]. 

Proptrtics. Colourless crystals, luelliiig atG2''CBrodie't, and appc 
ing translucent and lustriius aft«r fusiou (EtlUug). Volatilises b ' 
its boiling-point. 

EtUin);. Brodie. 

60 C .... 360 65-72 SiSi 85-31 

60 n ... 60 14'2a U-92 u-« 



KWOO 9916 ,, 99-75 



1o this plucD probsUj beloaga aproituet obtained from wni (bydrr distil 
bud Diamined as paralllii by Lewy. It containa on tho average 84-91 p' u. C, 14-M 
[- C"E>i (Lew)-)], melta at 46-8°. aud boils at 370' to 380° j il< Bp. gr, U(^69,i 
iti mpour-denuty 10 to 11'8 (Lowy, S. Am. Chim. PMgt. 6, 396). 1 

DtcompoaitioTxa. 1, Melene is not attacked by cold ntlric octtfl 
Bp, gr. 1-26, and distils unchanged with the boiling liquid. — 2. W 
heated with oil of vitriol, it slowly turns yellow, then brown, 
boilitie it with oil of vitriol a portion of the meleue is carbonise 
second portion voUtilises, and the remainder may be extracted by & 
from the washed residue in its original state, — 3. Melune, when ptq 
is not affected by potash- leg or hy potassium. (Ettling). 

Melissic Alcohol. 

c*"ii"o» = c'li^.n'O'. 

BaODiE. Ana. Pharm. 71, 147 ; PkH. Mag. 35, 24S. 

Meltssin. Myricyl-alcohol. — Occurs in the free state in. OanM 
wax (p. 159), and may be dissolved out by alcohol flfae' ' 
Ca«i. &w. /. [2], vii, 87). 



_„ potaafa-lej, or with ■Itnhcfc c fotaafc, « hf aid 

cwutic potash ; the bIodIwI that a»j ksn fceea ^^h^vd s 
(dl : and the sa«p, dimitrod is boifi;^ vaMC ■■ dmH^i^ri I9 m 
an Olid (•< the boOinK Bolntioa. Tbe fiwad ■■«• Amir a 
boit<?<J repeatedly wiUi ««ter, »ad iBMnUwil !■ a Ivg* < 
alcobul ; aud tbe ■bnodant p*H3|xtBte famed oa oattmg m 1 
mt«r &nd pqrified b; inKUedlj dnsohine IB «lnAal M< ce 
potmitic aai MBO foAed mt tbe Hamtd MpaSa*' 



wliea the , 

in Holatkm. The product is father p«rifi(rf 

ratified coal-oil. — Or the »abt6tm itf the pi 

by h barf ta-siJt 1 the biTto aoa p is 

Bubatanres taken ap tbeMij ai» (ZystsEnd i qwtoJj £r>a« « 

■loohol, till the mellin^'poiBt mea to70*taS0*. Pmnmibmci 

ta r«Ty smaD qiuuitity, is obtained on^ hj nJlMlimg a^aft that f 

whicb crystalliaea frooi the vthemal aekokm w hwi paatialj' o 

mesufl of a lieatcd fnuneL — Bh ~ ~ 

of njrian, br lite ptfM li eo af a 



, BwbibiT >t S5-{Bn<«eX >hM«- 



Pnpertia. Cr3r8tallinc' silky nuH 
Ma^^lyoe), aud solidifying Ln a fi 



60 C- seo .. . 8SW BM S-« 

■ 62 H 68 -- 141S U-U U-M 

SO 16 --- MG «« »« 

C^"0' .-. «8 lOfrflO . imwxj . . uxrw 

The riuIthb agne more oearlj wuh iLa ImbuI* C*'H**0*, (rkkb fi«in 8rW 
p. c C, 14-16 H., >iid 3-a4 O. 

Melissic alcohol subniitted to dry ditHUatiam, £at& pvtiy mallered, 
atul id partly converted iiito a soUd bydrocarboa, with !■«« of waler. 
— Il combines with oil of vitriol in tbe same way *■ oerotyfc aloobol 
(p. 134 >. — It is converted into meli«<ic add by ""Jt^-^g it mh pnf»Jt 
lime. Chlorine acts upju it ta the aame way as opoa eetDtylic aMobol, 
fuiDuag a resinous body, chhrmeial, conespco^Dg to cUaraL 



80 S«M) 

U-6 CI bli'S 

465 H 4fi-6 



C*a'"H*^0' ... 



9868 



lOtMIO 



^ Meliflsic alcohol (from Csnaiiba wax) repeatedly treated w 
taeklorifU of ^AcM/>fonMyieldaaaiibstUiceinellingataboat Gii'.l 
healing with water, at Cl^. Boiling alcohol extracts from ihi^ 
a iinbiitaDce which, after two reciystallisations from ether, melut i 
CC'S" ; it appeitra tt) be a mixtnre of the two compouuds C^I 
C-HMC!) and C"U»CI' (or C"H''Ci') (Maskelyoe). 

The some alcohol molted in a solpbunc acid balh at 120° 
tfaen miKNl with a sioall quantity of pboapborud aud exc«& 
HM heattN) for some time to 130°, is converted iuto vmliasic 



of i 



I 



m 

tgUxtiag tlie HMM with water at 80°, then dr7ing it and digesting n 
etbB-. the iodide remains Lehind as a mass melting at G7°, while a body ^ 
mettmg^ at 70° — 75-5' passes brto solution. The iodide yielded by 
analrsB numbers agneemg neaHy with ^ther of the formide CH'Ii 
or (>n"I. 



CtlfMitm. 






M»kelyn». 
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8619 . 


. 64 66 ..-. 6S n 




,-. 63 „ 


11-21 . 


, 1118 . UU 


»ia I 


. 1B7 . 


32-60 


21-7* 



(^H"I, - bta 



C"H^ ,, 56B -. 



The iodide is not attacked byailveroiideat 120" — 130°. Itappe 
to unite with ammoHia and with anilint, forming unstable compOQD' 
from which it is separated on boiling (Maskelyne). 

Mtlwyl-^pjiuric add was prepared by digesting the alcohol w 
aolpharic add in a water-bath till it was all dissolved or suspend 
tbeu dissolving in alcohol and saturating with alcoholic potasb. 
copious white precipitate was thereby produced, which, after repeat 
boiling with water, left a white flocculent residue, nearly insoluble 
alcohol aud ether, melting at 90% and agreeing in cotnposition with ' 
formula C"H"KS*0' more nearly than with C"II''KS'0'. 



10-97 
7fll 
17-87 



■73 68 C . - 

63 H.- 




(FH"SWy.... 6661 .... lOOflO C'H^KS'O'. .. 670-1 ... lOO-OO 

Melissic Acid. 
C"H"0* = C"H",0*. 

Brodie. Ana. Pharm. 71, 149 ; Phil. Trans. 1849, 94 ; Phil. Mag. 

247 -, J. pr. Chem. 48, 387. 

Obtabed as a crystalline masa, meltiug at 86" to 89°, by heal 
melissic alcohol with potaab-Ume. 



































O^HOQ* . 
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Melisaaie of silver is obtained in the same way as the ceroi 
(p. 187). 

Brodie. 

60 860 64-38 64-03 

59 H 60 10-5B 10-77 

Ag 108 19'30 19-48 




6-77 



5-73 



100-00 100«) 



166 rmuET miGuiFS c-n-. ^^m 

Htty tU whtdi iue^iw [tpiiaitic add denTed fnHn the mynS 
(BraBe); margaric add Moaidiii£ ta older sUtenients], and meleri 
wlkidi solklifiea on cnrfia^ (GttlniK> panfliu, p. !.'>«*). In tbiet d 
e u m puaili on it jieldH milh er gljceria nor vtilatUe acids (Pulectc, Am 
flmrm. 97, 171). — ^ repndcd fiotillatiin, tbe wax-butUr is convcrb 
into a TM7 hmpki niknr uB, ma-«H, whicb has a very pnngent taa 
aad anwO. and. when rectified, StM with iraUr and afterwards on 
pota«^ aod dried, i90lsp.gr. 0*7502 at 11% bo«U at 137°, and oooUui 
SI'S p. c C^ 11-3 H^ and |-4 0. It turns ^yrum and camuoe-red wi' 
nil of Tiliiut, and wbea li«at«d whh dry bvdrMjiloric acid ga9, beooin 
daifc-red. and depcwita rod, pmbaU; ciystaUine dr^ps (Ettlin^). 

Tbe empyreumatic oil frotn wax deposits lantiuK of mclene in fl 
coM. VTbva fre«d [mta adbning: inaj;garic acid by potasli, aud rectiM 
h leaves m>;«« lueleiw : tiic distillaie. afti^ treaimeoi with potassid 
bdls at 160' to 2ii} and higher, but at all piuots of the distillatimi ■ 
pmdnct nwluns equal nnnibere d atoms of carbon and hydrog 
(85-4 p. c C„ H-6 H.) (Gcrhaidl). ] 

Wax mixed with sjxwigj- platinam, and heated to 100°, is comdeti 
oonrerted into carbonic acid and water by a aufficiently prolong 
cnrrent of oxygm ; at 280" it enters into brilliant combuation (Reinet 
MUlon, K Ann. Chim. Phgt. 8. 2851. — Wax is attacked by strw 
nitric add on gentle wanning, the actiitn being at first viotejit, afM 
wards more ntudcnte. After digesting for some days, it floats en lj 
sorface of the acid as a thick oi), but on still longer digestion, 'M 
odditiiHi of fresb acid, it disiMlres completdy. Tbe solution still cd 
tinnes to evolve red fumee, aud if boiled till the fumes diaappearJ 
yields, on evaporation, crystals of succinic acid, giiing off at the aaj 
time a smalt quantity of volatile oil of raucid odour (Konalds, JM 
Pharm. 43, 356), Wax boiled for two bonis with nitric add is conveH 
into a solid mass, which is soluble in carbonate of soda, and after bdll 
with tbe acid for 24 hours, is completely dissolved, with the excepd 
of (enanthylic add which finals oa the surface. When wax ia bofl 
with nitric acid till it is completely diesdved, the solution yiddsl 
evaporatioD, pimelic, adipic, and lipjc acids, but no suberic acid (fl 
hardt). Deschamps {N. J. Pharm. 4. 205) obtained suberic, suocn 
and butyric acids from white and yellow wax, and from raiin I 
myricin. which, according to other statements, yidd also oxalic ■ 
acetic acids, | 

Crude wax is bleached by melting it in c/'lorine-tcaler, or in aqufll 
diloride of lime, but it takes up chlorine at the same time. — It fad 
with oil of vitriol^ when heated, a dark-brown transparent solata 
which becomes turbid and thick on cooling, aud is precipitated by wu 

One hundred parts of wax, saponified with 200 parte of cauttiepo^ 
and water, yield 34-6 parts of mixed acids, and 36-7 parts of DQ 
Baponifiable substance. The latter body begins to solidify at 75% 
quite solid at 72% but still remans soft at 64° (Chevreul). E^ vfl 
strong potash-ley was is entirely converted into a soluble soap(Leld 
When wax is boiled for G hours with potash-ley, it is distinctly attad] 
swells up, aud separutes from tbe liquid as a creamy mass, mh 
soluble ill water (Borzelius, Warington & Francis, J. pr. Cto^l 
282), With fused caustic potash it produces the paetuio-ceramof VD 
ington &. Fi'ancis, a body allied to cerafn (p. 135), and, like it, ■ 
doubtedly a mixed substance. See also Deschamps {N. J. Phan^ 
806), who by the action of potash on was, obtamed butyric, ulinic, M 
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[l is Dot 







fi, 63) obtained from grtta 

fmm the dry straw a veOow wax. 

VChen leaves (of Pynu inawiiBi'i) 
freetl from leaf-jelltrw (xri. SIS) ^e 
M'l ahi'rwikrds boiled witb akolMl, tfce 
O'liii;.'. Thin jelly, wheu waabed witl 
l.-.gl!ii^- ^iWihol, is obtained in nalk-wi 
11 7'- hikI are Boltd and c^Huiie aflor *— ■J'f 
aii'i i.i>i lii-k'sg ; it di^ils aucaaaged oat of eoHat 
b»Miul'li' iu caiLstic potash. It ili— ij»<a m 4fi jat 
ilrpo^itfl from a hot soliitioo, ou caulu^ is the fa 
paxU-. 1 1 is i-ather more freoljr aotvUa n coU etk 
— Urm. 21, 258). 

kWben {{ragi is cxhaustt-d witb etbtf, tfae i 
^ tlie residu« dissolved in t>otliug alockil, the a 
ilBg a whit*? wax, cjot^ing aiter ftiacat, 79-S p^ c. C, i;, , . 
■ fi. — Tlie leaves of sjriuga similarlj XnaleA yieU a wai o 
|79-9 p.C. C, aiid 13-3 H., aiid resembliug ttte • 
'-'^v,J.fyr. Cfumi.32, 174). 

ruiab while the Triiit is uiiripe, and appears as a whr 
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PRIUART NUCLIUS <yV. 

{An*. Pimw. 45, 287). See ateo Bley (AT, Br. Arch. 17, 179).1 
kwoertMin whetber Boussmgualt's corb-rGeui (svi, 2iH) ti«Joogs to " 
%eB or uot- 

On'c norf. Pn-dnced by the artkm of nitric add on cork-wax, ^^ 
bjr Irrstittg cerin with b little nitric acid of op. gr. 1-35, wherenpuii the 
oerir kci>l rises to the curfaco as ao oil. a part remaining id xolutiou 
ftnd being pn«ipit«tcd on addition of water. The product ia waalied 
with hot water, dUsolred in alcohul, and evaporated. It forma kjI 
yellowish- brown, ti&nslitcent, waxy mass, melting below 100° and o 
lainiitg 64*3 p. e^ C, 8-77 H., and 27-00 O. It dissolvee easily h 
ammonia and potaRh, from which it is precipit«ted by adds. It foe ' 
a neutral lead-salt containing 2240 p.c. PbU.. obtained by precipita" 
the alcoholic acid with neutral acetate of lead, and a busic salt cont 
ing46-l8p.c. PbO., obtained by precipitating the ammoniacal acid n 
neutral acetate of lead (Duppiug, ^nn. Pham. 4d, 292). 

Wax from the mid- of the Ctne-trtt {Galaetodfndron vtiU). — V 
Uic reflidue left on evaporating tfae milk is exhausted with cold ■ 
lute alcohol and with alcohol of sp. gr. 0-89, these liqnids take op re 
«Dd from the undisaolrcd portion, boiling absolute alcohol dissolveii ti 
wax. which it deposits ou cooling. — Neutral small grains, made npi 
microscopic pointed needlea Melts at 65° and is sapooified with n" 
culty by potash. Dissolves sparingly in cold, more freely in bw. 
ether, which becomes tnrbid or fcelatiiious on cooling. Cont* 
78-82 p. c. C, 12-3!) B., and 8-79 0., corresponding to the forn 
C"H"0*. The same wax occurs in a vegetable milk from Manna 
Columbia (Heintz, Fogg. 63, 240). See also Boussingault & Y 
{Ann. Chim. Pkgs. 23. 219), Solly (Phil. Mag. 11. 452). The wa^ 
the cow tree is identical with bees'- wax (Boussingault, ^liin, ( 
Phys. 59. 24). 

The ripe cnptnUt of the hlwtreded poppy contain a wax sparing 
Kiluble in ether, alUed to cerain, and a& easily soluble v 
myridn (Winckler, Reperl. SS, 27), 

Cuha jcax. — Dirty yellowiah-brown, or liver-colonred wax, hoc 
yellow in thin sheets, rather softer than ordinary bees'-wax. Ul 
insoluble in water, but completely tioluble in boiling alcohol, hot ta\ 
turpentine, and tioiling ether. In cold ether it falls to a granid 
powder. Contains 9 p.c. of soft resin, 77 p.c. of cerin, and 10-5 p 
of myricin (Brandes, Ann. Pharm. 10, 239). 

Wax of EUcampant root. — Obtained by exhausting the root, 1 
with water, tlion with boiling alcohol, which deposits the wax on o 
ing, — Yellowish-white, tough between the teeth, and somewhat stit. 
Tasteless. Deposited ffhm its solntion in hot alcohol and ether inj 
form of a yellowish- white powder (Johu, Chem. Schrift. 4, 65). 
bably impure helenin (xvii, 522). 

Wax of Hops. — Extracted from fresh hops by ether, together m 
hop-bitter and other substances, and puiilied by treating the eth 
extract with cold alcohol, which leaves it tmdissolved, and ctystaf' 
fi-om hot alcohol (Lermer, Pharm. Viertrlj. 12, 506). 

Woj: of Jiia.i]ter berries. — When the berries are boiled with a . 
and the decoction is filtered hot, it deposits on cooling a grey, britd 
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Wax uf the Jrvit «f iKt Momaat AA md ^ Om ■ 
ir«. — a. Extracted from the fndl by ethfx • ' " * 

— '■. Obtaiued in tlic iireparatioci of | 

I <t|i waxes bave the same oxDpoailMB, « 

I lie vegvUblu kingdom ; a coBtsina SS-49 p. ^ C. mA \ 

'^«8-6»p.c. C, andfc-d8H.{5luIdiT,Xj.r. Cl™.3i, I7*> 

Pitfm-tcoj: — Ceroxjilinca CtrDrilim. — Tbetimkef CvwyfatJ^E- 

'•■■It. n palio nf New Granada, b covefed iritb a safaatanee mHA My 

' I riff, aud wb^n parified by boiling whb water and bmIb inCo 

iL- the cera de pa/ma. It is a mixtare ol wax aid iwb 

1 1 fnim which tbe wax maybe aqnnted by tfiaBoln^ it kt a 

Illy of boiliug alcohol: the solatioD depont« tfae wax, ^ 

n the form of a whit« jelly, whicb is freed trora t" ' 

rystallising it repeatedly from boiling alcohol. — ^1 

iit«dle3(Boiiasire). Yellovrish-white, rescTubling b_.._ 

M hoiliiig water ( Boussingault), at 72" (Lewy), to a fj 

'v|iiid. Contains, OD the arerage, 80-3 p. c. C, 12-^1 

u.tt), 8i-7 p. c. (J., 13-3 H. (Lewy). Dissolves in bfaKnir 

I'l more freely in ether. BouBaingault (Ann. Chim p/m 

■ ■% la). Lewy {N. Ann. Chim. Phyt. 13. U7). BonaaS* 

.. 14, 3t9). The was kuown as C'tre dru Andanuia 

> rusiii (p. 61), a aubBtaiice resembling palm-wai, v.^ 

— fiisily thiiu wrosin in boiling alcohol, melta at S 

,^-. oi):(5 p. c. n., 13-37 n., andSesO. (Lowy).- ~ 

. Utd nil lb(! leaves of Chatiutropg humilitXa reaolved b 

I I'.o ccrin and myriciu. The leaves also give Up 

..linbol (Trschemarher, PliiL Mag. 28, 350 ( J. pr. Ohn 

. W<u(')frovtthtbarkofPlaimm»acer:fol!a Obta„ 

U extract of Ihi; bark with dilute |a}laah-l^ U fl 



170 



Uagkcs. 
iixuLavTt. 

Pharm. 23, 28G. 
Pu. Walter. Am 



I 



PIUMARV NUCLEUS C*!!"". 

L Chi«i.Phi».hh,iii. 

^him. Phys. 63, 590; J. pr. CArm. 11, 136; 
, Chim-Phyt. 75,214; J.jir. C/,n». 22, JSl. 

SergtiriaTkM. — AinorpliuuB conipuct massee, cotitainiug' hydro 
diiferlug ill iiielting poiut, but uf tlio same txiriipiisitiou, luid y 
by dry distillation cliiefly paraffin or a very similar eubstaiice. 

Ozocerite from Sluiiik iii Moldavia is Icek-gn-en or ydlowi 
brown, liniialtioetit to semi -trans pa rent, flexible, and of the cona 
enoe of tallow or wax. Sp. gr. lI'Diio to 0'07. Rurria witlj 
bright flinHO (tilocker). Melting-point 82° (Magnns). B< 
about 210°, and yields a distillate ronsistiog; of Grst a little oil, i 
solid nia^a, givin)r off gaeeous pmductA, and leaving 5-7 p. c of C 
ooal. U is only slightly soluble in boiling abeotnte alcohol, but 
Bolves completely in bisulphide of carbon, ether, rock-oil, and ( 
turpentine, forming eolutione which are leek-grueu b^ reflected,! 
reddish -brow II by transmitted light (Schrott«r). Boiling etUer 
absolute alcohol take up little, but hot oil of turpentine dissoln 
entirely (Magnue). On drenching it with ether, a portion <?' 
the rest splitting inf« fine spangles. Under benzol, ozowrit< 
covered with a jelly, and does not dissolve contpletely i 
warmed (Frilzsclie). 

Ozoceiite from Zietrisika in Moldavia mchs at 84° and bnils st 9 
Sp. gr. ii-ViS at 2(l-5''. It ia not attacked by alkalis, but softenal 
stream of chlorine, and becomes soluble in boiling ether. H | 
affected b^ cold oil of vitriol, but is carbonised by hot ml of t 
forming with the latter a solution from wliich water throws down h 
fiocke, which give up to boiling ether while crystals melting- a" 
(Malaguti). 

The ozocerite of Trascowiec, in Gallicia, was foimd by WalM 
melt at 50', and by richmid at 65°. It is not affected by oil of ▼' 
yields paraffiu on distillation (Walter). 

Onoceritc from Boryslaw, in Gallicia, is of a dark bUok-ti. 
colour, and may be kneaded between the fingers. Its melting t 
is 60'; its 8p. gr. 0'944, Its solution in boiling alcohol depO»^' 
cooling, ciystals of the three forms in which paraffin ciystatOaoi 
fractional crystallisation it yields products melting at GO' to ( 
the same composition as pai-afliu, and behaving iu the same way ^ 
nitric acid : that melting at HI" contains 84-S)4 p. c, C, 14-87 H. ; t 
melting at 65-5 85-78 p.c. C, 14-29 H. (Hofstiitter). 

The ozocerite from the Ui-peth coal-mine near Newcastle is , 
unctuous, and sticky. It melts at 60° and becomes perfeotly lit 
at 70°. Contains 85*18 p. c. U. and 14'06 H., but is a mixture of at h 
three substances of the same composition and equally ii 

towards boiling acids. Cold ether bikes up flhs of the ( 

forming a greeuisb -brown solution, which when allowed to evapc 
spootanenusly, deposits it in brown flocks melting at 39° and of s^ 
0'885. From the remaining Jth, bniluig ether or alcohol takes i 
colourless or pale-yellow mass of the hardness of was and rod 
at 58". The undissolved portion, amounting to Jth of the wh(4 
dark-brown, soft, of sp. gi\ U'965, melts at 73% boils at 260°, i 
nearly insoluble in boiling alcohol and ether (Johnston, PAil. Ma 
18, 889: J.pr. Cf'em. 14, 226). 
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JJecompofilions. Aconiline begins to tiira brown at 120% N^| 
when nion> struuKly heattd di<»im|>ciac9 am] elves off aniiuo»ia(d| 
vapoura without volatiliBing. — 2, Wbeii beattaa on platinum foil, o] 
t«kes fiix', and loavei> a nhining liffht charcoal, which bum^ without 
residue. — 3. Oil of I'ldi'o/ colours it yellowiBh, then dirty-red (Geiger 
&. Hfaao), violet-red (£Iottot). Ita soluticm in sulphuric acid is 
coloui-ed a dirtv-gi'eeii hy bicbrnmate of putuah, but is not aSected 
by peroiide of lead (Riegel). J 

Combinations. — With Walei: Acoiiitiiic precipitated by ammoDHa 
in the cold, and dried at a moderate temperature, is a hydrate 
which melts and gives off 20 to 25 per cent, of water at 85° (flottot 
it Li^fjfroisl Sec the rontnuy aboro. — Aconitine is nearly insoluble in 
tcater (v. Piauta). It dissolves in loO parts of cold, and in 60 parts 
cif boiling water, forming a solution which does not become turbid 
on cooling (Geiger & Hesse), 

With Acidn. — Aconitine nentraliaea acids completely, forming nn- 
Ciyatal Usable salts (Geiger & Ilesse i v. Planta). An aqueous solntion 
of the hydrochlorato gires with ammonia, potash, and carbouale of 
potash, white precipitates slightly B<;>lubIo in excess of the predpi- 
tants. Carbonate of ammonia, bicarbonate of soda, and phosphate 
of soda produce no precipitate (v. Planta). Tiirtaric acid prevents 
the precipitatjon of aconitine by bicarbonate of soda (Riegel). Aooni- 
tine precipitated by ammonia fnjm cold solutions is hydrated ; that 
precipitated from boiling solutions is anhydrous (Hottot & Liegrois). 

Hydrocblorate of aconitine is pi'ecipitated kermes'brown by tinc- 
fre of iodine (Gei^r & Hesse) ; also by biniodide of potattivm 
(Wagner). 

Hydrochiorate of Aconitine. — One hundred parts of aconitine ex- 
posed to a current of dry hydrochloric acid gas and afterwanis to a 
cuireut of air at IOtJ°, take up 15'49 parts, or 2 atoms, of the acid 
{v. Planta). 

T. Planta. 

C^H^O" B33 87'95 86'&0 

aHCI 78 „,. 1806 13*1 

C^HWO'SBHCl..,. 606 lOO-OO 100*00 

Phoirphiintimonic add (siv, 227) produces an abundant wbito precipi- 
tate in solutions of hydrochiorate of aconitine containing y t\ s i th of the 
salt (Schuize). Phnsphomolybdic acid precipitates it pale-yellow and 
flocciuent (Sonennschein). The precipitate dissolves in aomiouiu- water 
with blue colour, which disappears on boiling (Trapp, lim^i. PhantL. 
Ztitsehr. 2, 1; Kopp't Jnlirtsher. 1863, 702). — Hydrochiorate of 
aconitine gives with iodomtrcarate of polnssium an amoiphous while 
precipitate (Delffs), and with mercuric chloride a while curdy precipitate, 
BOlable in hydrncliloric acid and in sal-ammoniac (v. Planta), 

Clihronurate of A cnniliiie. — Dense, amorphous, j-ello wish -white pre- 
cipitate, not perceptibly soluble in hydrochloric acid (v. Planta). 
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N 14 : > 

50 H s-:* :-: : '■., 

Au ..../ l^S zz > n: - 

4 CI li! -5 li -l 

16 O LrS 14 y 

c*»>'H^o",Ha,Aua» + 2*v •<♦ > 4 : t • • 

The presence of water iu the *al: ii i*:-: -rr'^'.—TiK i- 

Bichloride of platinum A'^y^< r*'t :r«-".':!':i:»r 17 :."•■_ -»'•' •. ■ - 
tine (Geiger & Hesse ; v. PlaQtai. 5-.'; •^. - -^ :•. • ; -..■v- 

dovrri a white precipitate: picric ac'i a ;•>.. ~ '.'T-t' ' '■-'- ..- . - . 
ammonia. Tincture ojg*ifi^ SiZii ::*'■: . :•. : :i' t . v -.. „..:•- 
a dn)p of hydrrjchloric ar-ii dti^ z. •:£.-. •• -■ rr _i ^ -t-'it"' - -»• " ' ; ' 
hydnx'hloric acid (v. Plantai. 

Aconitiue dissolve* ver\-*A-i!v ::. -": 
& ITesse). It is srJuMe L': V^ is^".^ . 
easily soluble in htnzoU ^Ilvt:- '. x LIt^T'' -• . 

According to Hii^'Schiiia:^:. J-:/, r' '■. I.-' ;■■ --»■ - ■- 
dissolves in 2 pt.«. ether, iii 20 :_ .",:' •'"— i.v; ■--:,'■. .- *- 

solvents lea\"ing it on eva>, r*:'. -. i- i:. «.-.'• • v.;--'- -. , » 
vitreous lustre. Cold I^IlZ.I ~.".>r-^ .".-•-.--■.'• • •. ■ » 
dissolves it. On heatiL^ :: ■i^---]- r* .-. .-t ;- i : :■ -• = '' - s--*. • 
on coi.)ling. — English a*::* -r-irL-.-r r-r.-.-T-r' :.•-..•■ ■_ ■- , : < 
pts. of boiling ether, whk-r. n.-r^.v^* -a,-r- i ■ ■-■ - . •- 

solved. The solution dfrp«^>»!'^ -v-ii t -_.--:--. .t- :. -, 

solves in 230 pts. chl'^rj-Z'-r:^ a-.i r. -r- -. .' ^ :•...-. 

solutions it likewise crj.>': i^L-rr-. ' ■: "»-:....' ■- • ..i.- . *.., 

kaves it in the state of i»-.-=-lr7: .■■. ;.i-rc- ,■ ■-- .- .. ,■ 

dissolves, and separates 'Ti •::*:..:. j. ;**."".;• 
form of fKiwder. 
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1. Sfi[**lUu*, — Ob-aii-ri :r - — .'.t-: u - . . , 

Ptanre i^ tr»rate*:3 w:::. :Lr: -::^i.." -- •. -• - 
diss- J ve out the a--': .:-:-. jr : -lt -— :j- .' .■■ 
the filier»-il s-ol":!.:. 1- ;*•:•.*!: v^*-. v 
exc»-^* of l»<i'3 :.■? 11.' '^:- ^ .•■••■• ■ 
is evap»ra!e^i :.• -ri'>r--. •..--_ ,^. . 
residii'r !t eil'-iU-'-r'. •■".'.. a.— - .> -.. 
deoJ'ri^rJ v.::;. i,-..;-.^ . i- 

a bitter. ;»::- -■• i: .- .-■ -.j. - ■.. • ■ 

evi.jvr* nlir.-j-' .-. vi, . . . ■■ ; - 

prc'::i.-i'^t-.- i :r :.- --■--■..■■. •- • '■» 

nj'»r»: •r<i--!^V 'i-ji'. i»..'." ..' ■. ■■ *o 
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KM ptraMftiT «ilaUe 'aTty^aAiaBr acid <t. PlanU^ — Tbe 

B hoi ypatd, wUA depuwf TtPiHr cSkr crrstob on cooltng, 
liiiiiiii Iqr i«cf7MlbMi» fn» aksAol (t). Merck). 
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agdn/trrMfOMiatt of r*rmlrmt behaves WtB the ooddnM 
<xTfi, 3S) (Dollfaa). — solphoigrMDde (tf potaaeiani doee not p 
di^tste acetate of Tvntnne (Artaa, J. yr. 0«m. 8, 2U), or thiti* 
dciwn griatiDotuflodks from etroagBuhitiMis only (Fresenhis). Aeeci 
ing to O. Hnu7 (J. nmi. 24, IM) It uocaakius a precipiute of IJg 
Sodu IB accUte of vcntrine, wfailatf aoconlute to Lepage, it iiniDei 
ataljr praduoea a pnlTcmknt precifatate in a solution of veratrinti 
water scMhtlated with aalpbnric acid. 

Tetatrine dbaoWes easily in vegruAU octA. — Rkoditonait of ten 
In'a« is hjacinth-red. and eaailj aolnUe in water and olcohot H 
cnxxmatt forms a y^ow amoipboua bitt«r mass (Heller, J.pr. C^ 
12, 229). 

Alcuh'ilir veratriue is not precipitated by ^cohoUc pienc at 
(Kcmpl. {^(Tric add thruwg down a Bulphnr-ydlow prediHtate fri 
bydrocltlorate of veratrine (v. I^anta). 

Veratrinc Is iiiAolnble in aqneoua aliatit and only very dij^ 
Bolnble in caustic ammonia (Merck). 

It diasolves very easily in cold weak aleohoi, which Icavin It 
evaporation in the form of a vamisb turning white and pnlvernleat 
contact with wat«r (Merck). Acrording to Csp ft Gsrot it iimai 
I'S put of aloohot ; aocording to Drlonilre, in 11 parM of sImIidI af SG*. 
■tK-vnal Tprattinc duaolrcs in olniMt all prcporttoiu of ftbsolutc aloobol (fl 
PAarm. ZoUekr. 1864, 11). 

Veratrine dissolves rather less freely in ether than ia 
(Pelletier & Caventou). DismiItm in 6 parts of etfaor (DelsodN) i'mibbm 
»cr»trinB in 10 parts of ether (Frohiici') . Iiuoluble in etlier (Hoisnm \ O. Hn 
»Ten»hcnboiling (Merck).— Veratrine dissolves in 1-6 part (M. Prfl 
kofer), in 8-G2 parts of chloroform (Schliinpert) ; in 9fi parts of si 
(Cap&Uarot); in cold ertosote (Keichenbach) ; in S6 parta ' 
oi7{Pettenkofer); in 100 parts of /at oiV (Cap & Garot, if. /. 
2B, 61). 

A/^endix to Veratrine. 

1. Sabadilline. 



\ = 8-89 PL c. HO) (CoMfc^ 



Bkavw • luge nw ii <r < 
gen, Bad fomw ft '^'bvb fivUe ■ 

4, And cailwniacs it. 

^ WJIhout prodnoBK oxafic a 

iabaAUine disaolras ii 
%^- It f nriDS with «i 
|(GuMbe>, the a 

>{ diff>ohr«» kiiubI ta 
The floliitwa of a . 
i alkaline, wbereaa that of (be h j Aitea a 
- SsbadilHDe ia qute naotnUe ■ tf4er. 

, Conerbc'9 nvmokydrau or n 

_jd Id Ibe preparatkm of Teratrine, acojnEiig tu p 

[iwun, melting at 165°, haviag a vtnr acnd I 

"'-B reaction. It ia eanly aolable in wa?-' — ^ 

I amoriibous salts, from wUdi it ia | 

olvcs aliundaail; iii akokol, bat oaljrj 

a 3 atoms oF water tDor« than a 



FIRST APPENDIX; 

8. CiciTixK. — From Cicula riroM. When the fresh h 
turatcd with wuter and expressed, uud artenrnnU esLaufl 
lu-idiitalctl water, and tbe extracts arc evapor.itt-d and disti 
potash, a distillate is ublauied which ha^ llie uduur o( cicub 
which there floats a yellow pellicle (Polex, A'. Br. Arch. 18, 
The seeds yield by distillation with jiotAah, au alkaline distilla 
a disf^sting odour. The expressed jaice of the plant, fi 
iilbniniTi by boiling, yields tuiueous ciciiline with a little 
(Wittetein, BcjKrl. 68. 19). — Aocordiug to Baigiiet {X. J. f 
252) cicutiiie rotates polarised light to the right ; [a] r = 15-! 

T 9. CoDAMisK CNn'K)* (Hesse, Ann. Pharm. 153, 6( 
Cmtr. 1870. 167). A base contained in small quantity, I 
Beveral others, in the aqueous extract of opium. 

Preparation. The aqueous extract is precipitated ' 

lime or carbonate of soda ; the liquid separated from the prec 
K^tated with ether, and the ethereal extract is mixed with ma 
After removiii)^ the ether, the acid solution \» {wured in a thi 
Lolo moderately dilute potash- or eoda-lej, the alkali being 
excess, and the liquid stirred to prevent the caking toge 
resinous precipitate (P) contuuiing papaverine atid lliebaine. T 
cipitate is separated after 24 hours, and the filtrate, after sup 
tion with hydrochloric acid, is immediately mixed with i 
whereby a flocculeut precipitate is produced, then with d 
without previous filtration, and the chloroform solution is tre 
acetic add. After removal of the chloruform, the add s 
exactly neuti'alised with ammonia, wheivby a reddish, Ti 
crystallising precipitate is formed, coutaiiiing tant/iopitu 
hours the yellowish solunou is decanted, filtered, aiid a 
smallest quantity of potash-ley suffident to precipitate it (this 
must, however, be large enough to decompose all the at 
ammonia iu the liquid, and leave an excess sufficient to preci] 
bases). The potash -solution thus obtained ia turbid from i 
codeine, whidi may be completely removed by agitating the T' 
ether, as it is much more soluble in ether tfiau the other I 
latter indeed are not taken up by the ether till they have bea 
by sal-ammoniac. The ethereal solution left to evaporate v€ 
in a tall narrow cyUnder, yields in the first place a crystall 
laudattine ; and on diluting the mother-liquor with a litl 
washing with aqneous bicarbonate of soda, and leaving the 
evaporate, crystals of codamine are very soon deposited. 

Codamine recrystallised from ether forms lar^ colourless 
prisms mostly terminated by domes. Melts at 121" and t 
the amorphous stale on cooling; decomposes at u liiglier te 
Tasteless. 
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Codamine ia easily soluble iu boiling water, forming 
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FIRST APPENDIX: VBGETABLK BASES. 

iioratinn. — Col':>iirles9 crystalline mass, eublimiiig' undecorapoaed 
(letwi-en vrnti'li-gltiBSfs. (las a Btrongly alkaline reactioa. — It deii- 
qtiraocs tii the uir. Tieutralises acids, and yields witti uitric Avid a siJt 
which foniifl well-defined cn'Mala, The liydrocliliniite also ionas 
iirj'stallissblc dniiMc salw with liicliloride of platiDuiii and terchloride 
of gold (A. Uuscmaun & Marm^, Kril. Zeitseht: 8, 161 ; Chem. Cenir. 
IOCS, 781). 

13. DiosoosE. — From the leaves of Diotma crenatn. Depos:;' 
from the alcoholic tiuctuve, nu staudiug, in stellar ^oups of cr}i>l:il- 
wbich ta.ot« very liiiter suj like mint, uiid onut the odour of the lea^ • 
wheu chewed. Combustihit^. Inaoliible in water; soluble in diluli' 
acids, from whicli it is not precipitated by alkalis ; slightly soluble in 
weak spirit, fret^lv iu etiier and volatile oils (Landt-rer, Srprrl. ^, 
62). 

14, Ergotine. — The active conetitTieiit of ergot of rye. — 

a. Ergotine of Wigger.i. — Extracted by (ilcohol, together with mycDf* 
(xv, 301), and vegetable osiuazome, from orpot of rye previously fiwi 
from fat by ether, — Bed-brown powder, resembling ciuchoiia-red, wi'i 
Itaving a pocniiar odour becoming more distinct on warming, and > 
bitter aromatic taste. According to Ludwig, it probably couUui' 
uitrogeu, and may be regarded as a modified albumin. 

When heated it emits a peculiar smell, carboniKe«, and bnrns hiiIi- 
out melting. It dissolves in oil of vitriol, forming a rwldish-bfo^ 
solution, from which it is precipitated in grey flocks by water, Tlii' 
alcoholic aolution is bleached by chtoriue, with separation of wlii"' 
SoT-kB, — It is insoluble in water, and in aqueous solutions of allulii'' 
carbonates, hut dissolves easily in potash-ley, aud is precipiuied ft 'i' 
tlie solution by dilute sulphuric acid. It dissolves iu alcohol with n''^ 
brown colour, aud in strong acetic add, from both of which liquidp ii 
is thrown down by water (Wiggera, Ana. Pkarm. 1, 129), — Sac ^■ 
Neidhordt (JV. J, Fhann. 18,1). who TCgardi ergoliiiD u rceb togetluTirithuilouu'. 
Qutlert lueenDia (>'. Br. Anh IVi, 17). 

According to Bonjean (-V, J. Pharm. 1, 174: Bert. J<'li ' 
481) Wiggera'e ergotine is medidnally iuactive. Activi' . 
contained in the aqueous exti-act of ergot, together wm 
which may be removed by boiling, and other substances tin - 
of which Bonjean does not describe. It forma a reddish-brti"!! I'xtr.n.i. 
having a pungent hitler taste, stj-ptic but not poi.sonous, solubfc i" 
water, insoluble in alcohol and ether. 

b. Ecbolint, Ergotine^ and Erqutie acid of IV^uell.- — Ai : 
mfusimn of ergot of r>e, prepared with cold water, is preti]': 
neutral acetate of lead ; the filtrato is freed from excess 
hydrosulphuric acid ; the liquid is concentrated ; and powder i . 
chloride is added thereto, 80 long as a procipitate isproduceii 
precipitate, after washing, decomposing with hydrosulphui 
filtenug off the mercuric sulphide, hydroclilorateof ©cboliin- 
— The liquid liltered from the mercuric chloride precipitaii' 
phosphomolybdic acid a precipitate containing ergotine, wh 
obtained by warming the precipitate with carbonate of barytAi 
and evaporating the filtrate. 

Both alkaloids are amorphous, biown, aud slightly bitt«r. 

e an alkahue rcactiou, aud burn when heated, omitting au 
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f Bmli. EdmHne is puisonDas; U disadves to nitric add without 

ilentioa ; oil ol ritrioJ ookiure its soluttoii dark rose-red. — Both form 

'v'lq'boos Bslta, ukI are prcci [Stated by phuephomolybdic acid, tannic 

aud lervhluritle ol gold. Bichloride of platinum precipitates 

I [)e darik'^dlijir, and ergotiue (after addition of ether-alcoliol) 

Aisih. CjiHiide iif [Ma^jum givt« a wtule precipitate with eclxi- 

iun; tiat iioue with ergotioe- — Bc4h Bubstauces are soluble iu water and 

itroliiil; iufirjIuUe in t^thtr and ciilurofornt. 

Efgiitic ncid p«»a»esover, logetlier with fomiic acid, mi distilling the 
l^ueooa iufoiwiin of ergot with dilute sulphuric add (Weuzell, Phnrm. 
J«./^S6, Vii;Pkarm. ritrUlj. 14. iB). 

On atbcraanalitDmUof er^ otrjt. Me Ladvie <.V. Br. Ank.) 114, 193, Hhero 
UKf ba bund *Iwi rc'rmicn to Uie roluiuinatu Utcioiuio of tlie sul^ect, and an 
r^iHnmn at iililcr RHUvbes. 

''.': Eir.tTOKlSE. — Ftum the leaves and II -wera of Eiipatorium 
I I'l'num, from which it is oMaiucd hy builiog with water cuutaiiiinj^ 
, iiuric acid, satnrating the filtrate with liiue, exposing the precipitate 
^lie air till the lii&e ia uun verted iii to carbouate, exhausting with 
lj'>l of 4<r B_ auil diatilUtig off the alcohol ; the eupatoriue is then 
' I.' a white jMwder. — Ic taster bitter and pungeat When heated 
'■■ir^ up and bums. It ts insoluble in water, but soluble iu abeulute 
'l:'4 and etber. With sulphuric add it forms a salt which crj'atallisea 
ikyuecdha (Rigbjni, J. Pharm. U, 623; Ma^. Phann. 25, ae). 

If, Faqute. — From beech-nuta. The fagine of Buchnor and 
larger {Br. Jreh. 85, H9 ; Krpcrt. 57, 381) is a yellriwiah-hrown 
lions mae», of repulsive odour, susceptible of distillation with 
'1 and alccjiot, but not alone. — Tlie body obtained by Zanoa 
.■'■:1. 5". S86), by predpitatiug an emulsion of the preas-cake with 
r:ito irf lime, and exhausting the predpitate with alcohol, is a aticlqf 

';. iiuuiii, having an alkaline reaction [possiNy olcate of lime ! |,Er.)J. 

' uJalile Inae obtainable fmia beech-nuta is, according to Brandt a 
-iwiecki (P/iaritt. Merttli. 13, 333) truBothylaiuiue. 

I" FuXARiXR. — In Fimaria offieinalis. This plant contains an 

..I'liJ ivscnibling cfiryJaline, aoluble in water and alcohij, insoluble 

. :pitaleil by basic acetate of lead (Peachier, N. Ti: 17, 2, 

:! treats the bruised herb with dilute acetic acid, GYa|io- 

r:ict to a syrup, exhausts with alcohol, decolorises the 

■■'\'-n with animal charcoal, and evaporates, whereu|)on tlie 

i irine (.-ryettallisea in needles. The cryslala, when decom- 

likali, give a precipitate of fumarine, which cryalallisoB^ 

iili-ohol, — Pommier predpitates the acetic extract \ '"^'^ 

-..Ives the predpitate in hydrochloric add. decolofl 

Mil' sglotion to crystallise. From the hydrochlorot* fl 

Kiiariue is seiiarated by anuuonia. It forma white W 

; Ills, only slightly soluble in water, and yields with ^ 

.,.> < . ..-[Allisable aalta. It is soluble in alcohol (Pommiei^ 

1.2, i6-J ! HaoDOn, J. Chim, jiUd. [3], H, 70D ; Pharm. VtertM 

: K<.pp'<, Juhrttlxr. 1852, 550). 
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Ukdxbini:. — From the seeds of the ivy. An trxtract 
- ' with addolated water, is precipitated nJtii milk 
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ible by basic ucotat© of lead i he bollevea, however, that he li»a 
Ded it ill crystals, by tlio following prrx^eas, from that portiou if 

decoction of the leaves whicli is not precipitated by the basic 

RcetAtc. The decoetiou is precipitated with basic acctat* of leail. 
which throws down tcaf-^recn, chryBOrctiii, renin, and gum; the 
filtrate in treated with Lydrosniuhuric add: and tJie precipitativi 
Btilphide of lend is exhausted with ether. The ethereal eolulioa Ae- 

EoBitB. by spontaneoas evaporation, white needles, hnving a tinuseous 
itter taste ; fnaible, combustible, neutral, iuBoluliIe in wator, aMif 
acid, alkalis, atid cold alcohol, but soluble iu hot alcohol, ethor, tail 
chloroform. These needles are the active principle (Ran), 

67. Spigelia. BnTKB. — Brown extract, contained in that porUon'i 
the aqueous extract of Spigfliit anOielmia which is aolubie in alcohol it 
not preci pi table by neutral acetate of lead. Accordinfj to Fenenlle, 
acts as a narcotic, but according to Rioord Madiana (Br. Arch. 25, 3H) 
it does not possess this property. It is soluble in water and alonhol, 

.insoluble in ether (Feneulle, J. Pharm. 9, !07). 

68. Spilantiiik. — Occurs in Spilanthe» oleraeea {Ttandlnich. viii, 6S) 
at the time of flowering:. It is taken up by ether from an alcoMe 
extract of tlie plant, and is obtainetl in crystals by cvaporatiug the 
ethereal solution, dissolving' the residue in a small quantity of ubMli'I^ 
alcohol, adding water till turbidity is produced, and setting the aol"- 
tion aside. — White light needles, which run into a resinons mafs 
when their solution in ether or alcohol is rapidly evaporated. Sol 
precipitable by neutral acetate of lead (Walz, N, Jahrb. Pkarm. Hi 
383). Besides this body, the plant contains an acrid substauiv. See 
Buchner (Rfperl. 38, 3S6) ; Lassaigne (J. Chim. meO. 1, 261). 

69. Tanacetik. — Obtained from &utnmilate* Tanacetf. Prefnrwl. 
according to Ilnmolle, in [the same manner as digitaliu (ivi, 333). 
— Yellowish-white nodules and granules, inodorous, very hittor, wJ 
eUghtly acrid. When heated, it melts, tunis brown, evolves wi "^"i"' 
of raelilot, and leaves charcoal. — dissolves in cold oil of vitriil, fo""' 
ing a hyacinth-red solution. It is very slightly soluble in wHt«r, ''"^ 
imparts to the liquid its bitter taste. Soluble in ether and less tfw'l)' 
80 in alcohol (Leroy, J. Chim. med. 21, 357). 

70. Tanoihik and Tanoin-camthor. — From the fruit of r-MJ""'* 
madaiiascarieruis. When the fruit is freed from oil by expression, »"'' 
afterwards exhausted with ether, that liquid takes up tanj^n-camjibi"'- 
The residue gives up to alcohol the tanginln, toget.Uer with an s^"' 
body not precipitable by Icatl-salta. — Tanginin is a reddish-broW": 
sticky, bitter extract, which reddens litmus and acts as a Darcotii;. I' 
does not yield ammonia by dry distillation. The aqueous solalJoi' '- 

Erecipitated while by chlorine, bluish-green by acids, reddish-bnt" 
y alkahs, and is coloured browu by ammonia; it is likewise jn' 
cipitated by metallic salts. Tanginin is soluble in alcohol, insolnblo !'■ 
ether, 

Tangin-camp/im: ~S,bmmg, transparent laminw, which deliquesce 
m the air and melt at a moderate heat, without volatilising. NeutO ' 
very bitter and burning, poisonous ; fatal to animals in small <' 
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_ Tiwohible id w&t«r, and doee not combine witb 
fcSolnUe in alcdioJ, from which it is precipitated by wat«r; 
■ to ether (0. Hairy, J. Pharm. 10, 5i). 

Taraxacix. — Obtained from the fi-esb milk^ jaice ^ the ttwl 

icwn vJUtMoie. Poles beats the freefa juice la boUin^, filters, 

mtntes the filtrate, whereupon the tansacin cr^slalliees. It 

1 hy recrystalUsatiori Trum water or alcaboL While, easily 

■ CrTStalliue nodulee. which hare a bitter, somewhat acrid taste, 

rfaeu heated, wilhont eTolvin^ amtnonia, and dis^rc in strong 

ritbout coloration. It disscfvea with difficulty in cold water, 

miy in boilio^ water, alcohol, and elher (Polcx. Jf. Br. Arth, 

' . — Eromayer exhausted the coagulated juice with bxt water, 

1 the aqueons liquid with animal charcoal, which took up the 

rinciple, and exhausted the charcoal with alcohol. On distilUug 

l^alcohol, precipitating the residnal solntion with basic acetate of 

moving lead by means of hydrc»ulpbnric add, and eva|)Ofat- 

I taraxadn remained as a oolouilees amorphous bitter maaa 

■, Die BiOa-itofft, 97). 

Aalbumia, coagulated by boiling the milk-aap, girea up to alcohol, 

Fcautiflower-Iike fusible uodnles, which bare aa acnd taate and 

irlth difficulty. They are but little a£Fected by nitric acid, diaaoire 

1^ vitriol with yellow colour, carbonise when the aolutitTn m 

L and are not precipitated from tbeir alcoholic eoiotion by baaic 

f of lead. Easily soluble in alcohol and ether (Pojex), Theae 

■■appear to be idenlical with Kromayer's taeteicKs faracacCTtn, 

I' contains 7414 p. c C, 12-C9 VL, and 1287 0^ oorTe«|MKidiDK to 

Diitla C"I1'^>* (Kiomayer). 

Tbucricm Bitter, — From TVacncn Seor^um. — An aqaeomi 
of the alcoholic extract of the ptant ie freed from HnlMancca 
ible by neutral aoeUte of lead, and fnm ezctaa of lead, ami 
' the hitter is extracted from tbe reaidne by ether, — nonejr- ^ 
I, triturable to a white powder after dryinj;. Neutral. -^-I 
in cold water and dilnte solpbaric acid t aluwly mlnble ia I 
ammonia and potash with goldeo-yeDow colour ; aoluUu in I 
■ ellier (Wiockler, Report, 58, 2S2). 

Teixabix. — From HgJrocotgle Amatiea, Bitter, atrangly amelUj 
which thickens on expoAore to the air, AmMAvm in aminoiiia|| 
pDd weak spirit, but not b potaalt-tey (Lci^e, JT. J. /Vuirm, 
I Chem. CaUr. 1855, 542 ; Kopp't JtArttber. 1H55, 723), 

Bm^ nuxciFLK or the uoutm or VmrKxcH (.avtaka, — I 
berries are boiled with milk of Kmet the filtraiii bl 
witii hydrochloric acid and oonoentratetl, then aiHlatM'i 
_. il charcoal, which takes vp the bitter }ir'\iu-\\\'- mi'l >>• l>U il " 
D alcohol after washing and drying j and th<- 
Med to a syrup, and freed ft«n an acrid ml"- 




ther. Tellow hygrMOovic extrut, which 
iwy bitter, and caimot be i ' 
VurUlj. 12, 534). 
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PmtvrtST ft Dumas. Ann. nim. Hs*. 23, .'i2. 

J. VoOEt.. Ann. Phana. 30, 20; li*rt*l. Jakrftbtr. iO, 5*9. 

F. RosK. P"3'r. 2«, 132. 

MfLintn. Poffg. 40, 271. — y.pr, ffton. 44, 489. 

Ad. Wdrtz. Cow/)!, ifnil. IS, 7ll(Ji J. ;<r. CAem. 82. 503; 

Juhrtiber. 25, 8T4. 
MwjiKNs. iV. ,4Fin. CTfw. fV-'Sa, I70i /. ;w. CAem. 54, 38« ; ff<« 

J<jAre»Afr. 1M51, 676. — BWj. -4carf. 5W(. 34, No. 2 ; />w(t(. 18( 

30] I ^G/i/i'i JaKretbtr, 18d7, 631. 
LiKUKiiKiiiiH. P<9y. »6. U? Rud 298; y. pr. Chtm. 67, Sfiii JTofl 

Jahit>f>tr. 1861, 692. 
Theilb. Joinw medic. Ztiltekr. 3, 147 I N. Br. A'ch. 188, 19 t Ken 

Jahirtbtr. 18G7, 774. 

H'hile qfegi). Albumin nf birds' rggg. To be distingTiLshed ( 
apnim albiliulu and voRotable albutniu. 

Forms tlie chiof pari of the orgauiL' snbatarice of the while of bll<| 
eggH, which is reiidei-etl viscid by tiiu prvst'iic© of the luembranM |i 
me&ting it, and rontahis, Ix'sidea albumiu, small quantities of klbl 
uatp and j«i-a(riobio, traces of fats or soaps, (rrape-su^, a 
quiiiitity of ash ainoimting to about 3 p. c. uf Ute Aoliii ronstitotmto.J 
On orTBlftl* of 111 albuniinolu body ft " '" " 



.. 15.4SI7; 
4* and pigr«m>' c| 



wUl* of egg hj fretriiig, »co Ooiwrtw (J. I'/in, 

Ou iLifli'n'ncu between lh« whitf* of fowl 
Anh. 3?. 260 i SeriW, Jatisiler. 23, Wo). 

On llie forrontion of albumin or roBgulMl))!: slbuiUlnoiis lioilin {rem i 
■i^niniiiig to Bulliron, *ee Qiiviti. 

Aciwrdinc to DuiiUmki'* prdiinmarjrpomniuuipation (Cnf. iSn*r«rilr./. 
[S], VI, IS, 41) Uicrr Biials in Uia vhito of Iieni' eggs nn D|>tira]ly iDaoUrc all 
Dontaining S p. c. of lulphur, by Iha BjiUtting up of whicli slbuininoi * ' 

obt*iiiod, having a iBfl-fiuntledrotBlorT iptionon pulariicd Ikht- II 

iuljikur it mid to be oanibined in part indirMtly and in part dirurtlji willi _ 
biit an nJbimtin may be obtained in whicti tlie snlphur eiiil* oul; in tIwlaltBr'4 
Albiiiuiii ™nliiining a p. !■. of BulpLur, in being molred inio •, ( 
laiiiii.j; la, 1 I.O'Up.O. nf iuljjiur. jieldi at tto tuwo tima (aUy adila, b 
iinil 1 lii>lii' oiul oi decomijosilion-produpt*. 

Pyejmi-ntion. The ccwgulatod albumin employed for the ii 
given i>elow was prejiarud cither by boiling filtered white of eg]('J 
washing tho coogulum wilh water and nieohol (Mulder), 
dpitaliiig filtered white of egg with alcohol, and washing with a 
water, and ether (I.asaaigue, .i4hn. CV'ri;t. Pkyr. 20, 98; Dai 
Gahoum, N. Ann, Vhim. Phgi. G, 407| Thoile). Hilling add« ft j 
drops of hydrochlorie acid before precipitating with alcohut. 

Wui-tz precipitates diluted and filteti-d whit« nf rgg wJtii 1 
acetate of lead, not in excess; suspende the i " 

water, and passes carbonic add throngii the liquii 
traces of lead from the filtrate by a few drops < 
phuric acid ; and heats the clear bi-owii Ijquicf U 
eulpliide of lead goes down with the first Uocka of nlbiimiu. 
tilters again and evaporates the filtrate nt nO°. Accontinr^ 
{Wtii'sburg medic. Ztitsclir. 5, 318) and Kuline (/"Avwof. ^ 
the albumin Ihiis prepai*ed contains acetic acid, and ia put. 
amiuoiiia, and lias tlierefore already undergone altuvdoit 

Graham (Ann. I'harvL 121, Gl ; Kupp'a Jahretber. U9U 
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„ ftlbumin by Rubmittin^ lo dblym tbe wfcftp r4 I 

^^ ith acetic acid -. utter 3 or 4 ^^ b. nHmBBi five &«■ 

' dialler. It then pr>s«««Ms » Bl>cht acid naettov. OMgvlMM 

lik henlisl witli it, nti<l ?till tmlaiiM tbr BVlphHT p*Ttliiiiii« lO Hm 

rmtitutiun. KuhiKi' WU.S uu«Ue in'tliis Bwuwr lu grl rid uf iSr teltt 

iruiu semm albuiiiiu witbout al U>e ssjne tune rvDdenag U uuaJiibl& 

Thb ■[buiniu douhtleu cBOUuita wvuf aciL 

Voii Wlttich (J. pr. Ckrm. 73, 18; iTi^y'* •M'«<^0-. 18&), 5(1) 
TlltiUea white of Ofr^ vfith waler, with ftiMltiua <if • littfe cartotute of 
^'.'i!:^ ; prvt-ipitatcB the nltxiiuin afl acH<lall><imtii bj favdnii^Uoric aod t 
i-nllects tlic precipitate, and waehes it with inter coatsthiiiK h vdiD- 
rlili.ric ncid ; suspends it in vrster at 51) ; precipitates the mil^ li>{iud 
\> itii carLxmatc of ammouui ; and washes tlic pi«ctj>ittit« witn water, 
I! alcohol, mid ether. TIic rgg ^bumin ibua obteined ts insoluble 
'I water and neutral salt^ atsu iu bicarbuitate aud nmlral phosphate 
< <f Hoda, but dissolnw in wiueons neutral carbonate of Boda and mono- 
piinei>bat<;9 of the alk^li)^ and combines with ocida to lonn coiupoiiiida 
wliicli are soliibli! ill pure water, and arc prt-cipitated on iicuirtUising' 
tht'ir (f'lutions with ulkaliii. It m, therefore, al tuiy rate, altered 
alhiunio, probably having been converted iiilo aj utouin (Kr.). 

Uyptx-'-SejIor (vlnni. Zeiltchr. 3, 423; Jlanith. 186) cute up whil« of 
tigg with edes<it8; Hi^ueexes it through linen; fillen Mithout a»x«a ()f 
uir to prevent itidpient broM-nIng; diluteA with a large t^uacUity iif 
".{iter; and precipitates a few flocks or fibres of an ulbntninnni eiib- 
-r inc» fiolable in liydrocijioric acid by cRrefiil addition of ai-etic acid, 

■ liy B ciirreut nf carbonic acid. The iiltrate may l>e freed from aiilts 
111- liialyRiB or by Wortz's method. 

^' According to lhe«to experimenft, ami those given under sennu 

^Hanini Alhomm in a soluble stalt has not been obtained free from 

^■It Uid from acid or atkali, and hF>nc»> the view put furwnrd by 

Bcberer, Denis (^/Ant>ii« tiir le tnna, 1H7), and otiiers. viz, that egg 

rillmmiri and animal albuniiuonA nuh^t inccs gi.ni I Ally are In theinnelvea 

■ iluhic hi Halei, .ind become soluble only iiflei combination with 

■ 111 or alkallx, appears to be well-fouiidcd Thm view is further 
,,,.,.,,i.',l hy the following ulateinetit of Kulioe — When while .if 

- ia largely dilnted with watei, it .hp-f-il ' m .iiK tin- wlioh- 
iiiiiin hehl m Biiliition by Halln, wliiUt nlboiinnni.' l^f i..,tiuih 
loi rfinii« !o «..|i,!W After pfwi|rft»H"i(r iben. «!-.. i,y 

i'lh 



I wlucii 19 pt«d)iiutc<l < ' 

vidb v«t«s a » o<W^ d^patcr. ibit wilU of tbe i 
«)*sfib id Ml rfc«tT»»T. ml thr •!! 
^MnAoM uf tt Htka ^kfc iiMniiB «uller«<L 

» JMf frt» mA ami mlmnnctM lytlj solwUg »l , , - 

•bohoL — Wt^ cBtgsfcirf ■KiMiiw b boAed /ur buumi iiiui: .n uuk: 

•• tW ntaB iGMtB> 

]Md«(J— .n>r..l7.314> foBwl tl»t when white if Ir i^v^^- 
va* b«dbd is • P^>a'■ liytti r for l&ft h-mrs, iWre rcmnirjoi >|<<]- 
tlM JMAibh ia water >ad akolMil, epnutiucig Jl-31 t>. c. ('.. 1 ~> :;< V.. 
MdMCH. wMhcml albaHa aoeorduie to Muldtir. Tl» ,< ,<i' u- 
■■htiniij vfavtt mforatod to drTneea, lefl m resMue wliii !i. ,irf>;; 
nHftm witli alrobol, AswIvmI ia wklrr an^ g«ve a |<['.:<[.in.i^ 
W^ Mntnl acetate of lead, and a fnrtber precipitate with t)i'' urnirJ 
dtmnotu^ Both [»«ri)itatM w^re decompose! I>v [jtir- 
waA. neufcaUacethnaolitaitied la Uulder*BpiT>tt'iii r i.'\i<iH 
J 50T4 lo 51-M p-c C, 6-69 H^ 15-01 V li U n-mral 
KilBUa a odU vat«T, pnc^tabte l^ dilute mineral acide, viil >iirii', 
■*d trtalRc salts, bat ant tqr atvtic add, ferroc^'anide of poui^iuni, 
cUocide n( aatiBOtuiiBi, ur cUwide of barium. 

OndBatHl wH»e of heas' egg», wWn submiUed to tlartrofyt'.i. dpfi^l^ 
• Jo we wUie tav«r nf coagirialed albumin at the |iositi%'e pi-. ■'■•^<^ ' 
lite expeiiiBent be ooBliaoed liing encmglt, ibo neg^alivu y^- '■■■■■ 
eovecvd whfaadrar jeByof albaniaato of soda, which h^-i 
■waar witli dilnt«d aftMraun. Solattona of alkaline uW ■ . 
tt ew i a p de p o ei t the albumin in filing at the positive |<i>le; .n ii ■<;ll>- 
tkiBa of albinaiii deposit it m«rv slowly at tlia uetf^tivu \«'\r. m'lM 
font of a diffuwd doud. wbilsi alkali or acid is set fiw at ili<- <it>i->- 
iite pole. If tfae aulutioi) contains free acid, free alkali. 
carbonate cif bliariioiiate of alkali, the deposit of albiunlll 
Uk« |itaoe. ur takes fJa^-c very slowly; but tf tbe 
neutral sails, sacb as chloriiW tj sodiani, phosphate of 
of soda, sulphate or nitrate of (Mtash, the depnait at "' 
is much more abuDdaot (v. \Vittich). — The foUowii)] 
mciila: — Albumin alone or diluted \t-ith water is col 
at the negative pole (Aniim, GUb. 8, 25'J ; Slant, _ 
"With a strong current, a raind deposit takes place at 
a dower deposit at the positive pole ; with a very 
ia a deposit at the positivo pole, whilst au alkaliue 
il formed at the negative ( tlraiide, GUb. 64. 331). 
G. G. Gmeliu [GUb. G4, 347) observed coagulutrd 
live pole only, never at the uegatlve ; a strong cui 
tion at both poles, which Uineliii aUribulea (« 
LeMaiffiie {Ann. Chiw. Phf/s. 2ll, 97) pivcipitflled 
washeiT the precipitate witii weak spirit ('■ ' ■' • 
Bubmitted lis aqiieooa solution to elect i' ' 
coagiihitiori exooptirig after addition of > 
only at tlie positive pule. Acoording to '■' 
' t result 
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I'a other slate iiienl-'* as';*' 



Voiding Bird, mi' Sti-um alhuwiH. 
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f. Sitrie aetd throws dawn rr»m aqneons solutionB of Blbm 
wluW pnci]njt«te, which liuns [«sty ftud dissolves on washiufj^, t 
r»-pn<Hf>tUtn1 in yvllow Bnrks by nitric aciil in excess. The f: 
Ut« JiaaalTes tiao In noetic arid, anil, noonrding to Th^nard, in 
nift and poiuh, provided tbe nitric ndd cmj^o^'ed ie not concsn 



f klbunin, and it is iwcelcmtpd by wurining, Vety » 
lulnc arid tanw yellow aft«r eome weeks, and converts the albt 
into » y«1li)w rism. which, after wnshui^ with cold water, dissolve 
bnt water and >:<i?Iatini3e3 on cooliug (Hattichett). — Excess ot i' 
add, on wanning, dietsiilv^ albumin coHgtilat^ by heat, ur tiy lU 
aciil iterit, with evolution of nitric oside, nitrogen, carbonic addt I 
h^toeyaaic acid. The solutioti is a dark-ydlow liqntd, which is fi 
cnitated by water, gives a dark-brown precipi(al« with ammcmia, ll 
aflrr pnJnnged action irf the nitric acid. contauLS oxalic add (UaU ' ' 
The solution oitntwus an anunonia-salt, afterwards oxalic and b 
ric adds, and It^avee xanthoproteic add when evajKirated (U 
Uqaid white of egg coa^lates when mixed with half its voli 
fntning nitric acid, becoming hot and yellow. On fnrther heath 
mixture fruttia viulently, evolves a large quantity of nitric oxid 
yields a dear solution, from which a small quantity of an ant 
BDbstance is deposited on cooling (Miibihanser). Sec also the di 
tkui of ptutridw b; nttrir acid (pp. 257, 258). 

g. Albnmin dried at 130° is insolnhle in acetic add (Mnlde 
Aqueoas egg-albumin is not precipitated by excess of acetic acid, 
in the cold or on boiling, but the acid solution is precipitated b; 
tralisation with carbonates of the alkalis (Bcrzehiis). In this 
acetic albnmiiiate is formed, which remains in solution in pr 
small quantities of acetic add, but gelatinises iu preaence of b 
quantities (J. C. Lehmanu). 

When albumin is treated with slronij acetic acid, it swolls tl| 
idly, which dissolves on addition of water, especially wbea H 
On evaporating the sulution, acetic acid is volatilised, the I 
becoming covered with frotli. and solidifying to a jellv. whidl ll 
coagulated albumin when evap<jraled to dryness (Uerzeiius). "^ 
dried iu the sun. or evaporated to ^rd it* volume at 40*, i 
when acetic acid is poured upon it. and, after wasbiug a 
is then insoluble in water, but soluble in <Ulute aoetic ai 
purified by Wurtz's method behaves iu the same way, 
albumin thus formed coutaiiia, at 130°, 53-08 p. o, C 
1-706 S. (Lieberkiihn, Virch. Arch, 5. 162). 

The first effect of the action of acetic acid is to r 
precJpitAble by acids. On precipitating with acetJC I 
albiimiu mixed with chloride of sodium, andfilteriof ol 
at once, a filtrate is obtained which again bvcomes tw „ 
The first precipitate is soluble in water, and is not ^ 
neutralising the solution, provided that the acid has n 
(BrBcke). 

The formation of acetic albuminate takes |>liice a 
solutions; immediately in solutions which contaiu, i ' 
of albumin (free from albuminate of soda and globt 
acetic add, and in moiv dilute solutions after xtandi 
n heating to 40°. Iu such cases the aolutiouB ri 



waitmg ttp fans* Iwoone opHW'* *nd uv tlivn 
««>r (tike, gt^ii^L Ci€mit, 175). Tluft *ir«i 
ad B tkv «stH ; IB wer ft*'* frnm rarbooic acid 
imrfcud aMoK« (Brvcke). 
' g di luiit i i1 ljrD0U»hiatrf*lcil» 
Rrb bJ u d wiui akroiiol, » soil 
U4iBid, fiOB wtKfe «ttfr lkn<w« 4a«a » onciniUtK of album' 
pkMA MhUr m hofiag walor lad alcoU i when dried, Utn 
WdmaMVHHhiUca fatk ^pifc. »J w courgU-J into an 
ytamm aHi^ 4Stiril to piwdtr. Tkw mMs. afur w * 




1 ran <tf Md> oaabimiB vitfc 4 parts of Albonun toforaia! 
of sodk (r. Wtttiil). 

AoBMW aRmmmu of pot*!^ dms not nw^iTiIUe at 140* (I 
Seyln^ — SalMic— of alkiSao alliBminatPia, when airefall; m 



(fiwhwWW). 



BBoGdilba 



■ of pOtHBa col n pWUC6i 



I 
I 




tr»e**ie add, tiial ifae uqttid stS ntaus an wid rewrlioii, tbo a^ 
niiKlv tttrm nulk-vrhite, begma ta riuiok, aad solidifim to an 
■iM. The iubetvice thus fortDed H Brud^e's /Vadi^inM ; it 
n tn ■ K)a«8*r j(4l;. without dismlTing, in water ainUiniait; 
of pboKpiincK, acetic, or bydnxbloric add : diAsolres earn" ' 
gotntiin ; and swdk up, beonnes opwiae, oitd AmoIvob 
frotn wUcfa il b prKi]HtAted bv ucutnlisatinii (Blitdn^ 
li,l9i.— tHfn. Acad. Ber.iAbtb.5i, 8^1 ■.Ciem.~ 

Ctv^omt find aim jwctiutates all alkaline all 

lich; •!. C, Lebnuuin). It does not precipilat: 

(Efihui>, p. 274). Borade acid i>n<cipil. ' 

|iotosb completfjy (Briickc). XH'-ic n.-. 

winch diesol ve^ in ifac sligfaieet exfXJM of i 

more add. disscJres OD boiUng. aiK.t If' <i' : 

as tbe ^utiou coots. When •i< • 

nS albuniiiiat^ of putaf'b till lln' 

pears, the solution coMg^latec 

Ou evBponitiu); a eolutiou ciititjiii ...... 

pkaric iiirid, thi're fBroaiiis a n.*Kii)ui^ 
water forms pelliclfs when evi 
(thr- prcrinitiile dissolving in i 
hmtcd, behiKi-iu^, tltetefort-, Uka 
When the alkaline eolation ' 
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_ >dncc(l iu it by acrtic acid ia do longer solulile in excels of the 

Sal-ammoniac precipitatcn tlie lUkaline solution on tMilin^, and 

-L> precipitalw a pre vionsly boiled solution in the cold (tjoru))- 

1 7., Ann. Pkami. 125, 122). An aqueous Bolntion of aibuminaUi 

: "tush, to which a lar^ quantity of chloride of Bodium has been 

*iidei!, is prediiitated on wanning (LieberbiihD, KiVcAowV Arcli. 6. 162). 

The ulbuwinic acid tlirowu down from alkaline solutions by acidR 

iiBHoIvea easily in dilute acide and alkalis, and in aqueous solutions at 

Dcnlral Halts of the alkalis containing as much as 10 percent, of the 

Baits, provided it has not remained long under water or been boiled 

with water. The saline solutions are ayrupj-, and are precipitated by 

artditinii of water or acids, and by a boiling heat. Albuminic acid 

which baa been boiled with water is insoluble in saline solutions and 

dHute acids ; after being precipitated from alkaline solutions by acids 

and left for some time under water, it dissolves with difficulty, and only 

when heated, in hydrochloric acid of O-I per cent. AJbuminic acid ia 

■ -verted into syntonin in all acid solutions, so that the precipitate 

■vn down from these solntions on neutralisation is insoluble iu neutral 

^ind soluble only in caustic alkalis and their carbonates (Kuhno, 

7. CT^rtiV, 176). Briicke {Wien. Acad. Bfr. 2, Abth. 55, ()»1- 

. Centr. 18G7, U»03), found the precipitate produced in alkaline 

:;..ris of iilbiimin on nentralisation to be insoluble in saline solutions 

more easily soluble in acids in proportion as the liquid was more 

When a solution of coagTilated albumin in the smallest possible 
qoantity- of pot ash- solution, to which acclic acid is added till the nre- 
dpitate disappears, is submitted to dialysis till it ia no longer acid. 
thcrw is left a slightly opalescent liquid which coagulates when heated 
kud is precipitated by mineral acids, small (|uautitie3 of alkalis and 
neutral salts, and hence contains the albumin (albuminio acid) in » form 
analogous to that of Graham's soluble aUrdc acid (SchUtzehliBr,rnr 
F.r.J^.BHlLl,i%h: 5.163). See also noppe-Seyler(dfl«rSSr. 

i iu- presence of alkalm^ ph„j,ph<a,H m solutions of albuminate of 
J, r"-v«.,ts, to a ceilam extent, the precipitation by acids, inclod- 

■■' ■ (Kuhne; J. 0, Lehmann) a"d boracic acids (Briickel ao 

> obtained which redden litmus, and, after additio.i of 
'^"' ""'■■'''" '■■ excess of the aoW- 



I precipitate soluble i 



.lactic phosphoric, hydrochloric, or 
.uliOB exlubits an acid reaction »»«1 
ttof fen-ocyanide of potaflPtun^ 
■■"•*«aopaiescent by a r»t*»**^ 
■"on at [rrdinary l»?nip«- 
I..cmtain8 albumi" '" 
" "jf ulbumliiu t" ' , 
•"h '<uffici(.„t wi"^' _ 
*"'"" is furme.l 

I til; ' 
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Ruling. Vf.lcW. 

' TK IfV 17. 

Hii^ ipv. i4<v. 

C . 58 3:. 53 71 53*3 

H 7.1 7-uO 712 

> 1536 



A-h.ii.l'.i.!. i 1 Ki .... 32 

ffriii.7ril-« -m r4' Ti>.iV*f». - 1 . Mu!Kt*- i-ii-^t-iii tl > \»a* pivoipitatrd hjacftu'scidj 

2 >v ii.-.i! :n<!i. hutT..-!;.;'*. T: .- ^iilpMiir ili-Tirri.i!::i!ii.>n!?— 30 ami (»"10 p. t 

r.*-jHi t:*» '._\ w«T'.- i:i:iii« "'-A -li".?- !^ .iij liic fa-L-in in liitrii.* aoitl. and procipiUting 

n.tij *»iiriT.». M!.ii ar- I i r- : vv -rr.':.* .■- ; -o yr pr-.-l-ii^'l^ ai.^u llu' phosiihoric artd 

iii-tir:'.i-::2»: ■•!■.■■. mi-.T ::::_•:■■ «'; - li -.1 ■ i'.-!;':iii:r 1 S-.V'. >\isilf i2> i-ontairit-il 1 3o p.c of 

p'i..-s.i:.ir;. :u-:.l. I"'i.' i^i- ■ •: •!" ;..:? r.ii.:'K i-. .■ii-*'..rtl:iii: tM Mi.Mi-r, alt»Tvd cawin. 

S 7 Si};i riT aiia!_^M'-! i.< lii- |».-!]:()t» i.'f iviv ::i fiTino*.! on i*vn]iitrariiig milk; (4) 

iM«' !. j'rt-.-;;':'.iTi- i '•}' :ilf>'.'iii : ;."»i tlii- lOag .'•.;■■. ■^~'»'Iiilx*iI on lii'ntins; -our inu'urdlfd 

niilk : .»; ■■.i-fiu ii:>-i-iji::;i:i' i ]y nc iu';.ciil, a . ' i» .riliol l-^ di^^oivi^J[ it in rtrbi>ntle 

i-r ^f\.t w.A n j»rii;jii::iM?ij wit.'i lu-.'- i- :uiii ; 7 i'.yt |»i..rti"n c-f ibi- fartrin of mul 

mIjji ": n-naiTi- :n ■»■-!;.!:■ -Ji «i t M Tii.lk tuniy ;• ■■jr. :in i oi:iiii:^:ttt> on '»i.>ilm2. In ill 

i*H-i-« TiJi- «m*.':ti w:i^ ]«.ir;J|.'.: ^v «Ah:iu-r;..!! wiili I',:!irii; uli'i'lii'! ;iml diur. — 84nd9. 

Kifc-'ilitli-r''* Hnniv-is (^i yi\ ■* tin' nji-an iiTi',n?;iL'f!« ut' i-xtrK-n anil livdn^L'^ ewi- 

l:i nfii III ttkf.fi n |inH'ijin:»!'-il 'ri-ni -\i!|>' iirii- .i.-Iutioii l-v -luljiliurioai'iil, l-v SiVtii' ww; 

anil \*\ raHK'nali- ul" s^kIu ; (l*i i? tiir miihi-. Imt *lrii»il :*t llNi" lor t Isn't* iIjits. 

iM 1 *. l>.iHi:»^ A: ia'j mr- pPivij'tati-J -luir i-a-iin sit tlu- b.iilintf-:jr«t braMw 
ai-jil. «'Xi'i'|»tini; rlnit i'r nr. iiuinan nnlL. wliir-i wa* prtvipiiutrd bv :iIi-m1ioI. — 15 and 
!♦». Ku.'inir"- ••af*«'i!:. (15* wa* i>)ita:noil fn»ni now milk, ^10)' t'ri^ni new cheeK. 
Vdlrki'l- i-a>i.Mn 4'«i!itaitiiil al-i» P 7J J>. c. t»t' pluispboni**. 




Kr.'iri tl.-' t'\|H riii.i !it^ if l.uJ.nvi-. i 1/. .•.-■■'''■. n. f'u*fri. 1^71. -I»k1», it app.'sM 
lb it ■■a«.«-i!i. VXy v:ii ;Ip.i or b:r:i:i"j:ii •■::!. ir- a ri'Miiu'un.l o{ an aliMimiiuais or jd^teid 
i-"T\Hsiin.i with a niM. ai'';ni.iiio.iH ?'ii.iji. Wl-i-ji liiijo-tt-ii witli ;.rtiri«.M:»l ga?trif 
juic •. :t \U'I-I'.a h'^.\\ rontainini; jilui-|iM,iri.*. winiva'* al'-un:inat«' ran bf pri'[aptl 
t^•n^ w'mIi- i.'l I-:;:;. w!j1i-'i i-.-utaiii-* n • pii. ■?•})]. vm-i;- : liriioo Jti^'in U n«>t iiitii'ioal with 
al."diniUali jiri'jMii'ii tVoni t:io v-tiur ail'u:i.lli■.■u^ b»."iii>. y^^o,' p. 3i«3~3«.'6.) 

D'Ci^*upi'-iti' n,s, 1. rnr«.l tli:>i\vii down l>v ivunct arnl ilritil vieM«' by 
dnt fiiftUkjii- tl tht' saun' prinlih't-i a> >r«'laTiiu Ii'aving" cham'aJ t>»U- 
Uiiiiii^ pWf*^>l«1»at^*s (Si'liiiMtT : HiT/.i'lius). — 2. ()z"/ii.-o7 iiir l^AiiSe4 
ini"» solott*, . "1 laso'm ]»n»i]uovs iu'ltluT pn^t-ipitate uor t\»I«>r.ifj(m, but 
wheu th* -uinMit is omtiuiUMl inv some tirno, tho soliiiiorj /Jt'cornes 
ci^jToUble */*J.y litMliiiir '»r l»y mtrio aci«i. Aftt»r\var«Is the a/5iiniiuoug 
jiutaazMrlP in> 0'»a.uiiiaMe is also destn»yi.Hl, and there then wmain the 
MmepniAi yt*^ -i^ '^^^' K>ruit\l in the case of albuiufri ((T()ru/)-fi(>j)^ii_ 
jfaa. rt»ii';l,V. 11". 1'*"). — 3. Cawein subjected to prolong boflS ' 
friii «» V'-i ^^ »^^' •*'■'*"*'* ?^ •?' ^ to 1()8" with water, yiOdkSrJ^ 



E potaab-lry till tfa» prect|n- 
^ovtioQ of the liqaiil UKita (a 
mmm^ a i^Ad, Hd tkea necifdtaliu|r (lie hot 
L 4«*»4ba«B 4i^% m wiute or tcSoit Tigrid 

k ^» Hfc nit tuij' iii«Bi.il»i.a in wkt«T tuiil il _ 
Ab^ %« aeMr i it faiaa with l^^iUng alcolut J 
kidi « V Ayoi^td igaai tm ctuiliu);. Boil' 
K. *-^-'f a insaiMK ad vi unoqibana o 



* an* JSK. d Mft «^ 




|M of bjrdrale of | 
n b«t also hydrogco I 
a* Baaca : tjnsiiie, trodiw. and, ~ 
■K^ nteaac add (or by proloi 
r acii ani a niatile substance wl 
wiJf «f inlTvf. but Du fanaic S 
l^r Jh. nam. 69, 20). 

a- is expoaed to the ht fl 
lakep plm. and tbe faSow* 
id, bTibam^nrin add, I 
aa m; boH-easiIjr 
as a KHKTolatile 

of tbe aai 
fS. M4: Xipp'f ^olrviier. 1847 I 
^ifcbvBofip. 
K. lS«Va»4 P-™- 'J — 
ilbapnda>-Ts ■" 



i » aSbMl ialB i 
iia»Lt«ir-<<g>a.tf •bimahs^ aAera 



'■• tnpM of a few hours, in the form of a coberent ti-emulous jtilly 

rtiluairy ciieeae). which, after preitsing, is whiUi khiI elastic, anil 

vlily cakes together (Scliiibler). In Due proceas there remains \a 

liiiion a body precipitable by ac«tic a«id at 75° to UH)% which 

- Iiuliltjr ili»tmgiiiahcd from casein as Zie-jer. Qiuelin, Bergiiina, Bor- 

liuA, and Fr. Simon agree in reg^irdiiig Zi'eger as casein, which is 

; ■ (aiued in sohitirHi. according to Bergsina, by free acid, or, accoi'dJag 

' Simon, by alkali. — The casein of Denis is uut coagulated by rennet, 

I Ncrpt after addition of whej-. 

Acwirdiiig tu Simon, rennet acts by firat forming lactic acid, which 
then di'compoei^e the casein-alkali oF the milk : hence the formaitioii uF 
curds and the acidification of the liquid take place simultaneously at 
37 Ui 43" (Simon). Accortling to Solmi ( .V. J. Phaiin. 9, 265 ; BfiitL 
Jiihrtuber. 27, G3o), however, eolnlions of oxalate and acetate of cooein 
;iri; likewise coagulated by rennet ; whilst milk having an alkaline renc- 
tiiiu, or mixed with alkali, yields alkaline curda and alkaline whey, 
when hettt<^ to 50^ or 56° with rennet. Heintz (Zoochtmin, C87) found 
|j.ith these stiiteiucute to be correct, the difference in the results of 
txjiemient being due to differences in temperature. Milk is rendered 
tii?id t,>y rennet at about 40°, but at 54" to (i2° it may be coagulated 
witbont being rendered acid. According to Euhue (/"Ayaio/. Chrmit, 
''i7), a purtial separation only of the casein took place in these esperi- 
M< .-lis, Biich as is produced by the smallest quantity of acid at tnese 
I I s,'li temperatures, the Uquid again at^'jjuiring an alkaline reaction. See 
.i'-"i KInnk {Datei-t. iiber dit Conguhtion der Mitch durc/i Lahflussigkeil, 
' !iB8en, 1863 ; JaltreaUr. I8C3, 648). 

The coagulation ijf milk taken place the more rapidly the longer 

: .. wiitji.'t has been in contact with air aud water; the mucous mem- 

'■■ 1] perfectly fresh ia almost without aclJou. — Curds coaga- 

'unetare insi^liible in alkaliue carbonates, or dissolve only 

Tij^'cd Iwiling, owing to the preaence of phosphates of lime 

. -'iii. When treated with sulphuric add, they deposit the 

I (iiy j'lidsphalefl (Liebig, HandworUrbuch, 3, 22tlj. 

CsmhhMlion*. Casein ia Uisoluhle iu tt-ater. Tlie soluble caseiu of 
_._ , .._ . . 'n-alkali. One part of Roclileder'a 

B of cold wat«r, when the Bolu- 



i are pre.api tated h;r 
• dor), and pl»t«*l»nonc 
l.hatea, tlify a""" P™' 
Lf of phoBpUatwt ftu 

alkaliiif »o1utiof»*i (rf 

rUb lh« '^'^\ 
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etroiif'ly Klkaliii^ Bolntioii, will is partially pre v»nt«] odIt ^y i !a.'. 
«xc»88 uf s'wln. Oil cniitioiisly mldiii^ dilute uretic acid to t):>' ~ 
it do|>ostts llnckit wlik'li in a lew miiiuUse i-ombine to t- 
Exctws of tu-.ctic add re-di(W"!vfa the lioclio tN'mpletely. >■ 
lurrocyaiiidc of potassium aud chloride of KKliuni tbmtr tl<-<iv - 
Ut«« (Eichwsld). 

On S(Tlimidl'» fibriiioplostit; sahatuice. eee Paraglobin (p. ??!). 
H'wfibrinagriuiut milmlancr U otrtailicd as follown : — 

Bome liquid containing both these fibriii-formiDg subatkDC^ ii^" 
diluted ptasRia of liorw's blood, for instance) is tir»t freed fn>m liliri:"- 
plafliniti Iiy » pum-iil of cnrUiiiic arid. The fibriiinjre" ii**.v '1""' '" 
I)r(>c;ipitafed from the filtrati! in tlncli§, by coiicmilnitin^ il in « vanmin. 
dropping in alcohol till turbidity is product, and M'ttiiiir ''-''i<' '■'' 
Homo hours. It muni be remembored that. insHinnch as ul< ' ' ' I ; '- 
n)nt4tB the fornmtioiiof Hlirin, thn precipitnte may. under if nun i :i in- 
stances consiot of fibrin, uid, niiireiivfir, tliat too mui^ii i>lt-.>li>l 
procipitaiea also serum albamiu. The latter applies more paitiojlarh 
to the use of transudation s. 

Thtf lilirinog:imotiH. like Iho fibrino plastic substance, is precipitiiwi 
by a curretil of citrliotiic arid, but much Irss rapidly and easily, so ibl 
the luiide of preparation described under tibritiopliuiiuin may likew** 
he adopted for the preparation of filirliin(i;eu from traiiRiidiilioiifi. A 
furlher I'onsequonce of this behaviour of the two snbslnnce^ la tlint llip 
pr«e<'ipilute pnidured by carbonic acid in diluted hioiwl-piai^nia oiiat»iiis 
aNii lifirinngen, and therefore coagulatua in the course of a few hour- 
from very faintly alkaline aolalions. 

Fibrinogen thrown down by alcohol forms a finely grunular, r«vK! 
coherent preri pittite, which dissolves somewhat less easily than dbrin '- 

Slasinin in alkaline water, but otherwise dinMolves and reart* lit'' 
brinoplasmin. — It diH-vmijioseB [ier<nide of hydrogen in iieutrel "" 
slightly neiil solution very rapidly, the action ceasuii; howevvr U'-' 
(Giani./.zi). 

The two fibrin -forming substances are. therefore, chiirnrferiiwl 
chiefly by their action upon each other. Whilst neither the fibrino- 
plastic nor the fibriiiog:enouH substance in slightly alkaline solntion, 
deposits librin on standing', the formation of fibrin takes place. v'«^' 
liberation of alkali, on mixing the solutions. In performing this eiytn- 
ment it is liest to eiuploy an artificially formed solution of one, and n 
natural sulution of tlie other nt the«ie subst^ices, as, for iiistatic. 
blood-serum containing 6 brinoplasmin, and fibrinogen dissolved in alV:'- 
line water.^Hir. conversely, transudations uontaining fibrinogen. uiiJ 
artificially dissolved fibrinoplasmin. The coaguluion eeldoni take» pUw 
with solutions both of which are artifirially prepared. !^toreoTer,eolutioW i 
otherwise suitable do not coagidate wtieu acid or too strongly alkaUitf~^ 
or when tliey contain large quantities of neutral salts (Al. ddimldt^ J 

Accoi'ding to Eichwald, [lericardial fluids (which, accordiug to AI- 
Schmidt, contain little or no fibrinnplastlc substance) invariably drpiMt 
fibrin on standing. This deposition is accelerated by a current of <»'■ 
btinic acid, or by partially neutralising tlie strong alkaJiite li<|iiid rilli 
phosphoi-ic, iiydrot^hloric, or acetic acid. On diluting pericardial fluid— 
previously freed from fibiin by passing carbonic odd Into it aini 
filtering— with 10 to 20 times its volume of water, and again treating 



lutioW'i 

IIuInU 




vUdi i» BUL |K«opttaUMl hy excess of pbusfthoric > 



I 



with « nUlure of 30 gntatae* 
i 4>4 j^nMuair ^ pbiaipbunc mcmI of sp. ^. 1-945 at tbe Ui 
p « wi » ot 4*r io4i' foe 12 boon, tbe fibrin awtiu litigfatly ; the M 
Kmid M nuA pnapCalcd hj biHiBf. bat ^rea a peruauent jirecipiU 
wk Mtric aad ni ■>« t(^> «aB>U qautitj, and is pn?d))iUU<d aita I 
•ieofcdl mmI bf tunic arid. Add |)lMMpli>te of tinte behitvtts in 



8. yUnc I 



fibrin yvllow sod forms {inrducU eilulll 
aod. On^gvetiiin, xnntbuproteicaddi 



9. tky fibra mntts ap is fonun^ MydnxXhric acid to a jelly, v 
yJiiBy dHwIratoftfiDe dark-blue liquid ^ BerzeUuH). luo p 
«f diT Am taka «p U 15% ('16 part^ of hydrochloric odd 
(Molfa-V Protu^ed bnlin^ with the faming acid geaeratea 
imam fModBOa as with »>>"«"■» ^od casdti (Bi>i>i>>. 

la bjrdnxUcric add nmtainiDg y^^ to y^ of the add, Gbiii 
•wU* «p to a gla»7 tnweptniu maas, witliout dissotriog. Tht| 
maaa sfcnnka to its oiiginal bnlk and becomes opaqae a^aju «hn 
ImtiMiw ed in etioager add (Liebi^), or wheu wushed free from " 
with wster. «r aeatnUscdj also on ibc adctitiou of salts. The I 
dissolve* as syiiloBim with th« exopptioa of a elif^ht reaidue, m A_ ._ 
ing for a day at 30°, or in « few hours at iO", and rapidly at Wf\ 
(Kfihoe). 'IIm aiiJwidTiirt portieo b Boochudat'* opidennow ; Uw inlaid 
— — — - «-=--" — ^^ lad flitJB tBeocJi>nl«t). 
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S,04}»i(UMm3 hjiirochloriiTande 

tainng ,^^Ui of IliB add apTuan (a be bnl aibpled tor the tolution of flbrin,! 
naauBn at acid of Uii* <tmii^ almost complete; disculiing 4 gnunnn* at m 
Ebna is 13 hoii».al thr tvopenlurr of W Ui 46^. In alhpr cipcrimrnta of theM 
dontiaii and at tlv MtiiF InupFntuM, add oantaimDi; -rrfinr'^''' "^^ TTtsi^*" "" 
liMlc or OB ■■vflmf of Ibr fibrin ; and reniUuiiing -^ji^g^ba produced drnximpiMit 
■ad panial »olutuni ; wbilsl in acid of I'2 p. c. liut fibrin coDtrnetod wittunti 
•cdnug. In tbe tolulion* Utus tonaed nitric acid pruducMl abundant irbito pWi 
lalaa ; ootj tbow liqnid* fonwd bj intperiect BWelung iqi of Ihe fibrin becama tor 
ai ^^^■^T'^ of nlmfaol or on boibng. 

Tbe hydrochloric add solution givea with carbonate of aminoiui 
precipitalc whiuh, after treatnteut with alcohol, contains 52-'J2 p, c 
6-81 H^ and 15 88 \. (Mulder & Baumbiiiier). According to Udf 
this ptcdpitatc it prolnn-binoiide. But air tak« no ^art in tbe Hilulion of lb 
\n hjdroobloric acid : morrorer, tbe ao-c^led protein-bmoiide odqUuu m^wU 
puMphaU- of lime (Liebig). 

Chloride of sodium, sulphate of soda, oud nitrate of potash ti 
down from the solution of fibrin in hydrochloric acid a coaguliun wUd 
after washiu^ with saturated solution of chloride of sodium, cooW'' 
tbe sulphur and phosphate of lime of the fibrin (Liebig). 

Fibrin dissolves more rapidly in a mixture of wat^-r. hydrochloA 
acid, phosphoric add, and phosphate of Itme, than in dilute hydrochloil 
add (Briicke, H7en. Acad. Ber. 43 [2], 619). ^^ 

10. Strong acetic arid converts fibrin into a colourless jelly wl 
dissolves caally in warm water. The solution wheo evaporated beco 
covered with u pollicli! and afterwards gnelatiuises : when the erapoi 
tion is continued to do-UGSs, the librin is lelt nearly free from mm 
acid, o{)aque, and insoluble iu water either cold or warm. Other ad 




11. win fc» » ia 




r mlptMU of u] ifcM M i il i 
I of onu-so^v. ud doc» oat 

I Tba potTElKtioa of witM Am i> » 

Ifltt (Ok^-usMc j-». o«. rtf«. «._ 

I loCTpiiBd indiKle a Ur^ ijawaiaiT frf InCtti 
lAlyx. 11.253). — Note » prod«w! •! 
I mm w MUeil to iivtRfTu^ Siriti : tke 
I eootsiBa v«laiil« fatty aods. aad • mmi , 
\ pmUU; capric (Bwodwrke, .V. Br. AnA. 

18. Fibrin behaTW with xiOKWa a 
I ..looinpQsitiuD aiid wjliitioo lake place n 
[ niBliiiit, insoloble librin temaina btddud (JB 






14. Wbwi. 
I * jelly, wliUOi complettly fills the 
I W° in dooed vodsels, gradually -*" 



placed in rcnr tWuM j 
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divided dwJesteriti. whicb t&kes up the pepain. This emulsinn is rol- 
l«ct«d. waahwl wilh vtMer oonlaiiiiiig acetic acid and with pure wsler. 
KOd lastly n^itnti'd with (-ther fret' frum kIcoIkiI so Ioti^ as it givM up 
cli"K-9tiTin. Tin' pi'iisiii then reuiaiiw lu ac|ue<mB solulioti, which h I" 
Iw (nni! from ether hj esposure to the air and from a little mucus liy 
lUlratlon. 

(iaatric jiiin' nbtniTird from a fistnU in the stomach of a Aof: by 
incclinnicjtl nr cliftrical irritiiliiin »f llic empty stomach, may, prnviiH 
it oiitninR no albumin or addalbumio, be freed from acid. sall». wul 
peptones by dialysis, the pt^psin then remaining behind on the dialfiwr 
(Krasilnikow. Tuhiug. tnciic. Untrmueh. 1, 24n). 

Aqueous pc^ipiti is cuImirleBS and neutral, and i? not affn'ti^ t>y 
itlrrtHg nitric iwrid, tincture of iodine, corrosive sublimate, uitrate »( 
silver, or tannic acid. It produces a turbidity in neutral acelatc o( 
IcHfl, even when acidified with acetic add; also in basic Bcet»i» 
of lead and bichloride of plalintim. One drop added to 5 c.c. of anueoiu 
acid containing 0-1 p. c, of hydrochloric acid, dissolves a flock of fibnn 
in the course of an hour, t'inely divided phosphate of lime, aninal 
cbarooal, and sulphur, withdiuw pepun from its aqueous solntiiui 
(Bruoke). 

Uncin. 

FwiciKR. J. /"Adm. 26, 113. 

OoBi-EV. A'. J. Phurm. 33, IGl. 

KoLLKT. Wim. Acad. Ber. 80, 308 j CAom. Ctnir. 1860, AQ\ ; JahrtAtr. 

IfifiO. 567. 
E. EiciiWAiO), j'un. Wilrth. tiudie. Ztitschr. 5. 28] ; Ann. Pham. W4, 

] 77 ; Chan. Ceutr. 1866, 209 ; Jahre»ber. 1865, 649. 

To be distinguished from the mucin of wheat-gluten. 

Source itnd Formiition. 1. In the vineyard sn^l { ITelijc fMmntia). lli' 
mucuA of which was previously examined by Fignier and Golili; 

(EichWuld.) On tlip muciu ot LimtLr agrentu and limaoin, sco Iwloir. 

2. In many mucous fluids of the animal organism, especiail; n. 
fluid contents of colloid sacs, in the mucous secretion of the nsirin 
passages, in lymph glands, salivary glands, sarcomas, and fibt 

(EicllWald). Bunne the iin>diirt« inTwtientmi by 8ch.!rer. Kemp, T 
B<wuiM. Slidplpr, Mid Cnunpr liclong to thu place, notwitlistBudbg tbeb d'' 
conipoiiUon. Stv below. 

8. 'I'he intemillnlar substance of connective tissue yieldn d 
treatment with lime-water (Rollet i Eicltwald). 

Prtpnmtinn. A. Fmm Vmeff/irei Snailr. The snails freed fn 
and cut up, are triturated with sand U> a pulp, which is boiledl 
water. Tiie liquid is filtered hot, and the dirlv brown fillratel 
contains mucin and album in- peptones, but no albumitt ' " " 

witli excess of acetic acid. The precipitate is washed by ^-^mv 
first with water containing acetic acid, and afterward*, wbl 
washings are uo longer rendered turbid by tannic acid, wtthl 
water, to free it from add. It is then dissolved in dilute l* " 
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i:j<1 again precipitated with a large excess ot acetic add. Tlic flrickm 
ilitreby tlirwwn dona are agaia washed with dilute acetic iid'i, "i l'>ng 
as the washings eontaia lime, hydrochloric acid, or peptotiL- |rn'i-i)<ii;kltk; 

by tirnnic acid, and then with pure waler till the mucin hcgiu* t.r fw-ll 
up Mid run turbid through the 6Iter. Strong spirit in then jxiaFvl uf*-a 
liit-ni, and they are preserved ia that liquid (Eichwald). 

B, Eicliwald obtained mucin from mncnas Jluidi of tkt wu'mat 
jimUia in the pame way as from snails. Such lirjoids. hnwurer, wbo» 
1(1. require to be warmed to 40" after precipilatioa with iMMic Midt 
iiil^t thidier or visciil masses mnat be suspended in w»ter hfnfi 

:<'dpital)OD. The mucin thrown down often contains niiicb anMnii^ 
.>iiij iu that caite is to be washed with water coutaioiug a 
llio washings cease to precipitate ferrocyauidc of potawi 
acid. Soioetimes it contains also pldstir elements, which a 
lie sepuated by filtration, but only by dcpositioD and d 

C. From tht cnnntcline tittue of lie higher anim^a, ffiMn OC iito 
fine aharings are freed from albumin and albacniaatM of ife Aifc Iw 
washing with warm water and pressing in tiuen dodM fll ^» ve^^ 
ruRg are no longer precipitated by acetic »eid i " ' 
! ' i^iHsiuin. The residue is then digested with Uot 

ii.ws swell up and become disintegrated ; aud 

iirs tile product is exhausted two or three ti 

Uer. The filtered extracts are predpit&t«d ^ 
■[■ng acetic acid, and the flocks of mi ' 

- purified by again dissolving them id L 

- t*fore, and finally by washing them io < _ 

Koilct). If the acetic acid employed be tiue ar ii ^y ^ 

the liquid is difficult to filler, an 

mucin (Eichwald). 

Mucin id pure if, when it is b _^ 

lillei'ed, the filtrate gives no predpitste with (monatffc 4/ mIimIim 
"r taonic acid. •" 

Proptriiex. The mndn of auik, pf wifJiMH -'----- • ■— <H>t 

ileiiBc browu-grey flocks; that oUwoed frr>» 1.. <^ 

i* white or g^yish- white. — After drviug it f«;.. »*■ 
like mass, difficult to palTeriao(Eidiw'aM). 
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i> wben beatH or wheti treated with oil of vitriol, ftnil diagnln? 
iaalkaUfi trilh fnrmatioti of metallic diloridea. and in }|<>I riiin< <>t 
Mrtic arid, fmtn which thfy nre det***'**^ ^^ cooling, but an: ni-nlLitFli- 
in btvimg waU-r mad «1l-<>1)»1 (Tbccinrd, ifSm. ttArcunl, 2. ^H). Whcu 
cUoiinr i* uwvd laU> a solution of getatiu, the gas-bubblf!! U"-iithc 
ooravd witn a iirhit«' froth, which collects in flocks on llic surfncc i' 
ibo liaoid : tbe liquid, which appears milky at first, nfterwards depi^it' 
B mati<transp4iiTrnt jdty, and then contaiuH hj'iirocliluric acid. a. 1'h 
mrifHtatcd jelly ivuiiaina tttVS p. c of g^atiu and 1!)'7 p. f. CIO*.— 
p. The fiiwtiu^ floc^ are white and tongrh, and contain, in the moiat 
stale, 75 p.c. of gelatin and 25 p.c. CIO*. They ^ve off a large 
qoantity of rhlomiis acid at orditiary leiupcratunts and turn hrowa 
■t IOi)°. When Oried, 6r»t at S0° to 40^ and then at 100°, lliuy are 
ocnverted into a whil«^, inodorous, friable mass of constant composition 
(Me Mow), Lneolablo in water and alcohol. Their solution in anunooiii 
«rolvee riitni?e», and when evaporated leare-s sal-ammoniac and gdattn, 
tbe latter Rtill haWng the composition and properties of the gelatin 
originally employed (Mnlder, £■<//«(. n Xterlcmde, 1839, lb%i BtnA 
Jairetber. 19. 729). 
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From fish -gelatin, whether boiled with water for 65 or f _ 
hourM. Mulder & van Qoudoever obtained, by treating it with chin 
a compound containing, at 110°, 43-16 p. c C., 5-65 H., and IS'28 Gi 

Sea aita Mulder {Ann. Pkarm. 46, !0G ; Serul. JaMrttttr. 24, 711). 

.S, \VTien 1 part of gelatin in powder is mixed with 2 parts of « 
vitriol^ the mixture remuiun iiuc>:>loured for 24 hours: on now ad' 
8 parts of water and boiiing for 5 hours, the water evaporated h 
replaced, glycogeu, leucine, a body poor in nitrogen, and precipitr*"' 
tannic acid, and an ammonia-salt arofoiine<l (Braconnot). FiatM 
boiled for some days with dilute sulphuric acid, yields BUlp 
ammonia and fermentable sugar (Gerhardt. Traite, 4, 509). — 6, 
ing nitric acid disBolvee gelatin, with evolution of nitron 
nitric oxide, and carbonic acid, and formation of oxalic ft 
and fat (Scheele). Very weak nitric acid dissolves a_ 
evolution of nitric oxide, forming a yellow liquid wbiub4 
evaporated (Ilatschett). Gelatin heated with an eqDftl l 
and one-fiFth of nitric acid till it e^ervesccs, and titOq 
Dumoulin'H fluid gelatin { Compt. rend. 35, 444 ; J.pr,C 
Gelatin \a not decomposed by boiling with aqueous iedi 

9. Other acids act like nitric acid in depriving ■ 
perty of gelatinising on cooling, a. titrong aon 
gelatin softened in water, and destroys its property U 
not il« agglntiTiatiiig power on drying. — b. VVheu 
to swell in cxild aqueous oxalic acid, und cautlot 
mass remains fluid on cooling, then shaken with C_.^ 
remove oxalic add, and filtered, a neutral tasteleaa wluj 



which doee aot resdBj andei^ | 

meiat/datin. 

II). C^atin boiled with /gfaJ fcy jieifc • taq 
doe and k«s leactne (Mokkr, J. fr. Clf. 1^ a 

/xXoMi'tiM tirKWtKin, UoiidMH «tg»1jl«J^lfcMM— MfcM«^WW 

of light (Gay.Lnssac A TUoaidV 

II. A piece of gnUtin pI>CBi !■ adi ■a— 'i"r aAMr (■'■ 
t'lnis red aud disaolres (o a fioe red ^w&vMiA h^i^n* Aafew 
! <ilL-d.and is tamed firtj-yefltw by «J 

-iriitt diflsolvee g*' " 

i t.'ljavee in a Himila. 

;.r. fArnj. 97, &6), Su^Ba (X Tlartt. ^ ^ N 
due Ui adhcrhig albiiBiin. 6« p. S6Z. 



) gielatin witli nflow eola^ «■ bs^^K. Ha^p 
Hilar m)uiDer(<^J7 Ua, SB. .Amt. Z aQ «k fl 



fhrnbinaUont. GelatiD prepared frm Ae Am* tf «U i 
-nells u)i in mtet to a aoft, sQckj, tnarfaBOii. ^aHL ■oAmC I 
^' tu auy great extent : that pre yw i ins ife Ab* i# j 
iriials, urfrom f eet sJDCTra, or aBBgiMi^ Amk*^ pa^iri^ V < 
< .1 larger qoantity of eoU vslcr. mt watB waer c a|il^ 
< t>>rfect eolotioo, which iiplitiari to a li^i^aaa* ji^ «• 4 
I > tided it containa at leaat ^j^lh flf girfMfia. — 1W ^Afifa 
' ry dilute sotntions of gdalia ia pevMCed by v%i 

ikiu^, the cold sdntina 
.' latiu retains ita solnbility 
! viug at 125": ^latio from 
ins treated (Mulder>. 

Itydmdilorie, attiie, and Other 
< umpusttioD (HatAcheU), ukd 
li.li<m(J. Mnller). When ' 
IT effect the dissolation of 

M^ <'f iTi'latinare fredpKatc^ by ly*i iJfc «■< *■» «* >r ■ 
Vauqnelin). 

. purified bj Grahaia'a pro a^ of I 
N. and was hence teoned by G 











t the silk of the Chuieee oMk-spimer, the 7sifl 
L nn* tlie same as ihose of tue silk of Bom' 



Hie ouCDOti of Indig'eiions Bambyx caferpQIars exhibits the b 
c^mivra «a silk (Schli<asbi.'rg«r). Oossampr thre- ads coutaiD 15-25 , 
flbfidn, alaii allmuuu {»•* »boTe), jelly, cerio and Botid fat (Muldet, Pm 
Ann, 39, iW). Spidfj-threads react like fibroin (Schlossbergor, / 
r/iarm. 110, 245). 

Preparation. I. Raw silk is boiled with strong acetic add, t 
undissolved portion ia washed till it uo longer exhibits an acid n 
(MnklcT). — i. Ydlow raw silk is boiled iu a Papio's digester for tl 
or thrt* hoara sis times in sucwanion with water at 133° ; the extn 
conlaining the eilk-gelatiii are removed; aud tbe reddue is freed & 
oaluuring matter by treatmetit with strong alcohol, and from s 
quautitit« of fat by ether. Stik thus treated yields 66 p. c. Bbr 
(branier). — S. Yellow raw silk is iminefHed id cold soda-ley of 5 p>cfl 
the eolutnn is exjtreeaed after I« hours ; the silk, which has be 
colourless, is washed first with puro water, then with water conta 
hydrochloric atid (1 pt, of fuming acid to 20 pts. water), and fi 
B^i^aiu with iiuit! water; aud the residue, amounting to 42 — 50 p-C>fl 
dried (Stadeler). 

Properties. Colourless. Resembles cleansed silk, even when vi 
under lie microscope, but is easily torn, aud according to Stft 
easily rubbed to a soft powder. Heavier than Water. 
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46,49. 

Dtcomposiliotu. 1. Yields by dry A 
ammouia carbouate, emjiyreumatiCwTM 
charcoal. Softeiia ' ' ' ' -' •'*"^''^ 
and a light blue fit 
2. DisBolvfs only in i 
even to 170°, itj Wge q 



Serine. 
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-.(riHiiQ. It m mm t^tnd hy wrmS haar^ \ 
t jmU ^iaim wiKm Om tnmu4 (Pi 
i viik Mftw «atf cf ^ gr. 1-8. 11 (on 
a (SoMer). MafaMHy AMto aitnc ac ' 
of ii, mA I m >m tte mat a» a Tcftw. aoA. i^ fg t j n 



water, caalj, aad with Gac nd eoloar ii 
fai oil flf TUriol wWn bealed. I 



■ pataakfPtOBaeh).— n 
J a aoinlioa whkfl baa 1 1 
brown eoloitr (StadtlerX U not prec^ilaied by water (M— . 
Poaadi) or poCaab. bvl gnv« a pnci^itata witb iatvaoa of I 
(Cmot^wit). If the iUrt-«olo(nd efl at Tftriol be pooq^ off If 
tbe arjlnlfcin ia mnplete, the icaidw, after wadung with i ' 
brillle,b<>t^»»tM**>bleiBbaaa« water n'awelt>.-~"be] 
apo(t)m prcvioodjr eifaaaated witb dilate hydrochloric acid aad I 
aoda-wy of & |>. c^ is boikd with a nuxtnre of 1 wi. oil of vilna 
4 Tol. wat«r. it dUaolvea, and after ten h'>itrs' boiling, fonna k 
and glycine, bat oot a trace of tjrrosine (Stsdeler). — Strong i^ 
aUorie 'leid diaiKjIvea tbe epooge stovlj but almost complete!;, i ' 
t.-olouriiiK K blue; the solotioa (colourless even vbea boiled, S' 
la »ut t)rec'j]itt«ted by aHtinooI&. ferro^yaiu'do of potAsahi 
i-iiri<i (■iilorido{I'0B»aU).— Cold .ijli " " ' "' 

acid {irudutHt uo ulboration. 

Sf>""K" '" not altered by a.^n.:-i>ij ^^^^^l'^_"' 
or not ul all iu cold dUnle « 
(HtJtdcWl. In rather atron^ f^^ 
iiioro oaally when \i 
which cimtiniiw o 
thi<liiiuut nt tliA 
Hi-itn-inv )ir«ri|iitati 

lK.Mk-m-i.\H Wll(>> 
B.-i.h mxiu'limw 

i>i)>iUlo In Itio Ultra 



nopitetie -witli aeBlnllMJ 

«)■ 

Bary€a-ral^^ lliiMJill * 
ed, and aitrrmwrndm wt Mam 
kitiotuc mieiA, iCBOvagtfe 
[■uiUtj of f gwM c Mtalaai 
i tvwl, ill 1 1 iiin«iiwii^. Ac pv^ift 
ilterin^, the Stnte f 
lolntion of whid is 
nrie chloride or 

Balci^ioL — &. Wbca'the E^^i' 
Alate is Fived bysoT ' ' '■ 

iTspormtkA k browB 

iloobol. — e. The portiiM 
rith ltthv;g«, a lead-coa 
liBBolres oomplrteiT in 



rfter dedoctioo of which it yieJia w fte — «^. 04»>c. 
kSIU »DiSSlO. — J.'a^ panmm adiife ia *abf ii 

K>1able lead-nlt cofit«amag 17-0<fL c ftO, «U» te «■ 
Itaace cxmUiiw 46 3 pt c. C, 34 iC «4 &, ami <K Ql 1 
a preinpit&rM by tinctarc of gBlUk mot ij kvnrjwmiSr ^ f* 
lOftete of lead (Possdt). 

''•larlme goM paased thmo^ Ae^wfc htaaa nlrtn 
:>ed by ttigeslim wHfa po*ai> aad ■ - *- ■ 

. ileooloriaefl it, and Kfa 

f'>rm of ft white curdy b 
iae a g:ol<lrn-yelknr ooloor wlwn dry fOnmhcwii^— Vh» if^p^ 
■iter tKatment with bydpodiloric and, bi* mat «ift a u Ji hj, ■ 
ilUDeTw.-tl (or 20 to 30 honra is agaeuM twfr^g ^ ^mimm^ % lAoik 
rary ratiob. and bemmes easily fnahte, erca the flaa> heaiK '^"SA' 
Mtackc<l (judder; ScUoaaberger, J&A. 2UMdr^ IM&OQ. «Sft 
la-l«y aud caprk sulphate tfae ifHfiitfT ef ■ . -a^. __ ~. 




lanric ( 

b'Reiscfaaner). On ttabeharioartOMde 
^(^.pr. Ciem. 91. 346). 



1655, m and 129 ; In fall : .V. AtuL. Ckim. Pkft. 




n. 98, 99 ; Chtm. Cmr. 1856, 487 ; J.mr. 
1856, 1\^.—Krit. ZdUchr. 1890, 424; 



In the homy axis of Goreo- 
ilaining 49-4 p. c. C, 16'8N, 



itod with hydrochloric acid, as 
ilublo in water, alcohol, and 
with water, and ia but very 
2 B 2 



pammmi». HvAwUiJnfa- of Inrnut: 
III Jl- «<k 



M pnalucd) by 
Mil aad » brgi? ex<-e!M tif glacial act 
' «d in wnanDtA-wAtcf ; the soIntioB e^ 
and tl>vi««idtir«> h<-!itp<l for » C4jii»iii]er*i 
«itk wstcr ami <tm-d ([Ii>|>{ie-Se;ler.) 




■ftrr vWdi Ibe I 
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_ _ .mis^omt |fliil abtc 

l^KHM fci ta wl | iiw ri c add nto defibnintetl blood tliliited witli 
•wa Mt^a M mlar: ifp«id> the reMitliiig- ma^^na in atcobol 
MMKB w naiiwi «hA buOf k vHtfe Blenbol containinff Bult^uric 
xW mtilaimi wfecK D*** "^ ■* filmed, sapcrsiUnrattHl with amm 
'"^ * " .... ....1 rvBidw is WMdhod 

ami uIu)liol| 
't washo<l. 
iiiliiig ether, wil 
itfs the ali-oM 
iiioiiin to Mttle 
ttarii ifaias off tte | lh.1« |»n ^i' it~r uI'mLoI ; crsporatM) p ~ 
woriMi ihe raadar : free* it &«« fat and hMnccphtnin by vthvr, ■ 
tfe« tnmt >fci Uwiu aohMc m water and in akohol. 

» scfamiw the Uood-cucfttsrks by mixing blood i 
■« gf Ufaafcei^ nak ; cvOccts tbem ; boils them with a!' 
ulifkmt Kid; aim titm wbile Rtill tnu-tn. with ct . 

' f ammnnia ; tben ffili-rs and distill LitI only -f,^^ 
B^vd thai defioeits luenialiii, still requirinj 

tnm CaT br eUwr. The same |>n)c?Bs is adopted r^ 

MiiUr; 

V. Wtttkii a^ttntw defibramted Mood with ether gnidnany addel 
•• lo^ as it ia takoa ap, and scparatrs the hiwvr c<ieiTj--ml layCf 
wkich fanu after afmr mtnnlfs, (nnu the eupemalaiit ciiagiilum 1^ 
BbatioB. n* (MialliBC Mlnlicm of hvinatn^obnliu, or even fra 
d rftrhnUd blood, mixnd witb a vrry strong anlution of carbonato Q 
potasli. derosits lunaaiin as a dinfry rnl dot, which is sefiaralvd b 
Wtimtiatt, dried n«D^t«JT at a lompeniDn' not exceeding SO", pa 
veriMd, stimtd vp with abar4ut>> a)n-li<it, and left in contact whh it fi 
a few days at a tratperatnm brinw 5i>', The liquid uiiist be f ~ 
in Ibe Olid, aa oibenii^ gtobuliu <*ill ivurnin iiLss<ilvi-.l; i" 
aoivtiaii eva{K«atedi tht> iln- nrsidue irve^i i~[><m fat by i 
dimuhrm) in water; and (he bvmatin pnM-i{'ii.Aii>l b; a~ ''" 



ikraorphoua, daric grrjish-l'lmt. mutalBci 
tritnraUe to a brown powder, with bru»u :<tn 
and tasintc««L 
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PtOTIIDM. 1 

In stioaf hydrochloric add md fj 
mMU cMiA te (fc» 0(]id,tnt iuadna morv abimdaiitly when In 
Will j I III vilb ^comkpom&m la Mineons sinmouia and csiutlc fi 
aInfiB. aad ttw iwripralB tkrawa dnwn from these soluUniu Inr a 
B* h*^ vMAt cnuiik of hMsiii with oouunon salt nrn] glw-wl m 
■oi. acmIy hti wMe in mmboos ca'imnale of 8<jdu. •juitu in 
!■ afaibol «■■ «tk«r. bat dbsolns cuihr in alcohol which bat 
fl< polMli (Huive-Sejler). 
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nopp.-8«jler. 
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1 bwBiM. Baffc-STTlcT Tvfudi all the prodnota umItmA 

, la B wd fcaa ii a . ■« niitiim of bmulin frre from hyin^ 

l iy Ji aAtol mte rfhM u « rh Thudicham </.«-. CAow. I(>L2$1) doa" 



• lunuui ajitait. 

As Aew wyttilB are obtaiined Hthcr fn»n frpeh or from 
Usod by tnatenl wWh rUoaI acetic acid, and from cnagalftted 

fnm vkich l)w Mha Inn beoo washed out, aft«r additiou of oo 

•A aid (Inoial acatio add, tbcir fin&ation may be made availaUa 
Am drtoSiMi of blood la forawsic luvestigations. nj Brfidw tt 
th^. UHk lU t JatnUir. \»7. 8») : K. Scnha (JV: Ja^i. PA««. II. 
^ ■lwJ. r . 1«9^ roiT) ; Ki4wu (/. /r. OkM. 85. 1) ; Wtwol (if. Sr. J>«*. 
HT) I Mwillil (OiB. 0*(r, ISSa, 760). 



I aaaily In w«ter containing' Rmmoaio, ;> 
cr mJn, fonuBg bkmd-fn) solntions, l>ut does not neutralise 
buM ( Leoaan}. UvUt^t I 
bM 4Miih<a b( «lNtC 



I 



W^oialml OTw lh« watpr-bath, )(^%-es an ammoniacal residue nu 
mlobla b water (Bt^e-Sejler). Hsematin disserved in 
alkaKa b ird in thick Uvota, olive-groeii in thluner layers 
Sf^rlorV Aaaei>us ioror also disHoIves fanmatjii (Simon). Coaoenl- 
Mjantos cantouatc of potash i>n>ci)ittai«a hsematiu -solutions (v. M 
tiai). — Prom alkalini- aolution htematin is precipitated by adds iaa 
brown fiucks, the liquid Ixwomin^ c<:il(nii'lcs6. * 

Aouuuuiacal ba;matin prw-ipitatoa hrawo flocks from iyjt 
ofUtryUt and kyirt^lonitf o/linte. 

Tho si^lution of hiematin in 
pletdy as posfiibte wilh aoctio 
brown precipitatG with Die »— 
0rG6n with ct^ric actlate; grv 
potasHvm ferroctfan 
liquid remaining u 
and throws down g 

Oa^m&tin ii 
acetate a „ -_ 
tfao solution io] 
brown precipi 
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pftDfllSfii; 



Sulkowflki {T^lbiuger medic'chrm. ITtUera. 1, 436) obtaJnod frooil 
atruraous eyvt, micnvwupic well ilt>v«tope<i rliomlitc t«lil«>ts, which <fi* 
Bulrcd ■■(inrintrly iti (4lier, easily and with ^iltleii-yclluw tnlour, fa 
cklunif*>r[u. ThuMe aoliitioas were deooloii^eO by agiUiliun with ¥ 
aotlu-lcy, the ci^lonring niattur paseiuginto the alkAlino liqnid. 
fttkallDo sdutioD ^vos with iiitrio odd a very trausieDt blue oolonr, i 
bucotao» gttwn oo oxjiosure to the air. 

Au^nlliig tit tUia, the body produced from doconii>wted blood-ni 
osbn>IUi the reacUona of bUinibin. On the other hand, if the colour' " 
matter of the ovary be regnnled »s a aepu^te subetwocc, iiamoly, fa; 
lutwiu, the cxietoiiCti of hteiuatoldiu aa a distinct colouring i 
bocotiiea doubtful. 

Sanson (J. Phartn. 21, 420) obtained from ox-blood, besides the ltd 
colouring Qiatt4>r, a geHow, a bbii, and a hniwH coloariiig matter. TtiO 
the first of thoBO is probably identk'Al with Simon's HamnpA^ (.V, Br. 
Arch. 25, 51), a body which inipiiHs n yollow or browu colonr to si 
and to fat prepared from blood. The blue colouring matter, S 
(H, Br, Arch. 29, 180) was unable to find-, according to Omelm, it p 
(x-odod from the filter-paper used. 

The urrter* of the ox contain a body which acquires a beauti 
violet colonr on exposure to the air. When the iiretera freed from ft 
sav triturated witli pcnindeii glass ntid exhansteil witli alcohol, t 
liipiiil evaporated luitl precipitut«d with lutntral acetate, then with b 
atN>tate of lead, and the filtrate with cupric acetate, — cuprous oxiden 
hy}ioxanthino are thrown down, and a dingy purple liquid is obUut 
which is to bo freed from metals by sulphuretted hydrogen, i 
niterod and concentrated. The culonring matter then suparatea • 
violet dim, which dissolves with yellow colour in dilute miaorul M. 
and in hot dilute acetic acid, and is precipilatod iu violet Rncka by d 
monia. This colom^n^ matter is insoluble in aqueous nlicaliSi alcc 
ether, sulphide of carbon, chloroform, and beuzeiie (Holm, J.pr, C 
106, 150). 



e. St&deler's EnjthTosin. — Jiy dissolving tyrosii 
evaporating, there is obtained— liesides eolourles-i n 
tyrosine — a red-brown I'esidne, the formation of « i 
repeated stiiTing with water and evaporation. Tli 
resemliles h»tnatin or hiematoidin. After waahtv 
drying, it is amorphous, dark red-brown, i 
Bolvciita, easily soluble in alcohol containing^ q 
precipitable from tliis solution by ammonia. " 
coloured, appearing greenish by traosmittr ~ 
flectod light, (hi evaporating the an 
remains an u dark brown substance, slightlj 

in alcohol and ether, easily soluble in acidtu 

alkalis. The alkaliue solutions are brown-rc 
biicome green when heated in km: 
Pharm. 116, 87). 



II nitric acrdB 




r^ .«raiH. Has. Sit Am*. GiiA^. 184«, fiST) I 
^^m^m i^M<iafc aw^lMM. w^taaaiai —er jthiii . ITnoaJ 




£=2: 



the aloobolic 1 
~ inTerytUnli 
wtt tmm TtA colour in 1' * 



_ Bow or ToUow-b 
Ibrb a ml-bFowii to Mack < 

Lisa>). 

Il E Trfc Mit (J Wa»&>fc IS. 1; J.pr.Chfm. 37, S8Sf 
folv- ISi^ 7M) J^ay^M tvni nonuJ nrinary pigments i 
■dnclfve Httten, tol, Bna C^SH"0*, Bulnble Ui alcohol and etlT 
•ad mnat i; CPKH"!)", soidiie in afeobol bat not iii filter. Both i 
T«ry mair JecwBptMflife, and when heUed in aqneons Boludonara 
jecSed to UM KtioB of Kadn, take ap water sod become oxidised. T~ 
fomtda are dednoed^rom the analog oi the lead-compounds. 

c Thndi€iiiliB(Br.7. ,tfed.A»nwi,S.ST 201,509; Schmidt't Jdk 
ISS, IM: JV«H&iHera. Fo^r* ffamanalyie, 5 And. 37, Wleflbads 
1867; arid tariherj.pr. Chem. 104, 257; abstr. Chem. CeiUr. 1869, 15J^ 
lingu{iibi« a iiorrn^ urinary pigmeDt which he calls urochrome, auf* 
dooompositiou-prciducts thereof; urumeliuun, nropittin and omich 
acid. 



Urvchromt. Drine in i 
octiun, fur which purpoM 
ti> 1 litm of wrine — then 4 
thi' limiiil, uftcr KUiiiduijb 
ntvoiiiiliitt'i! with nti ai^ 
Thi' li'ttii t.rwipitaut in * 
diliilti ii>il)>liiii'io add i thai 
Ihti iiilil Willi (-(U'bouata ( 



Il hydrate iif boryt* to Alknlin 
— 0. of baryta^MM|b 111? reijnira 
d Botutiu^^^^lMapf barj'tl 



I 



URINARY PIGMENTS. 411 

I fnftdo alkaliuG by biirytfl-water «nd treated wUli oarh-mic 
^■ui, Fmm the Botiition thus ubtaiiicil, loereurio acetatA tlirows down 

<'->Iouring nwtter as n yellow precipitate, which is to be wuhud 
rli cold aod hot water, and d6C0iDp<)fted by hydrosulpharic acid, 
K-rcujion the colouring matter immediately uaases into Hiilatiod, 
."•rher witli amall qutuititii-a of hydrochloric ana acetiu acids. Thr 

Irocbloric acid is ronioved by moist oxide of ailver — whoreby, how- 

r, part of the urocliroine U precipitated aa a silver-componiid, and 
:'.'jl3te of silver Is formed ; tho diBsolvt;d silver is removed by sul- 
phuretted hydrogen; and the filtrate is evaporated over the water- 
bath (Thudtchum). 

Colourless amorphous yellow cniata, which partly dissolve In water, 
Fojming a yellow solution. 

The atjueouB solution when kqtt — more qaickly in a warm atmo- 
Bpfaero and in presence of acids — ^becomes darker, finally red, and 
defK»its red flocke. No sugar ia formed during this change. — ITro- 
Cfarome when eiposed to the air, oxidises to a reil bofly correspondine 
to uiuerytbriu. — When treated with neiib, it furras thretj ins'ilnblo 
ptodacta which, by prolonged Iwiiing of the acid solution of unichrumfl 
and mixbig with wat«r, are deposited in brown cohering luuipii: — 
I On tfwattng these lumps with alcohol, uromelanin remaiiisas a brown 

■.vder, soluble in caustic potash, precipitablc by acetic acid. — b. Tho 

"litJic solution has a fine red colour, is precipitablc by water, aod im 
I .uing the precipitate with ether, re*>inoua omic/iolic add is dissolvtxl, 
wliile yellow uripittin remains behind. The latter sepanttps from 
alcolKiliii ciystala having the oomposition CN'H'^O". 

From aqueous urochrome, neutral acetate of lead throws down while 
fiockn : the batie acetate yellow flocks ; mercuric mli-ale a white [irccipi- 
late which becomes pale flesh-coloured on boiling, whilst the auper- 
natatit liijuid turns red. Mercuric acetate throws down a yc-Uov 
ptedpitale ; nktr nitrate a jelly soluble in nitric acid. 
^tjrochrome dissolves in very dilute mineral adds aod alka&t. It 
^B^ves Hpariu(^y in alcohol, more froely in aker. 

H^roiMionm. — Obtained by decomposition of nrochromc ; also f rnu 
ne crude product formed from urochrome ou ex|)Osure to tbe air. To 
obtain it directly from urine, the nrine is mixed by drops with oil nt 
vitriol, concynliTited to one-half in a retort, and left t" cool. Frrjcn 
t^p precipitated resin, alcohol dissolves uropittiu, wlitle oruoelaubi 
' i[i:tlnH behind. 

Ur uurmal human urine is left in a dowd vessel for 12 mootbi, tlies 

' :ijiorated, whereupon it assumes a dark Wown mloari tlw ( 

iii^d liquid is mii(>d with sulphuric acid, wWre^ arun_ 

.liitti", and omkholin are precipitated, ii^tber wtth a larn^qufrtihr 

i Irfiiizoic acid; the precipitate is collected, and Ibe bcrawJc ftdfd 

; H.lvcdoutof it by boiling water; and the re»dne is freed by 

'- rii nropittin and omicholin, whereupon impure "~" 

ilie fi.nn of a black powder. It in lUNiu^lvet) in 

atidfilk-red— which is possible only after «lcpoi_. 

' ^* "^te sniphurio acid, washed witli water 

*' 's puro if the preparatioii hafl been 




^nry caso it contoijut niDpUtiB wis 
pDsuble quantity of vammi^ aod 



n 





^a^m^.—±. iwi 







Im^ onlH^ noBfeie tHiw or ■<■• co^ 

BynfededSgkasaTatabaUilft ^ ^^^ ._ 

•^Ammltaiettamhsli i f ll I Ml. tber appnr red, iri^ 
Um Md TUd Aadi^*; «««■ ■■itwi, «ith rtfaer. tfa^ i 
Me m d j p w pM aJ tteuaic acU (DobV Araxdaag lo ~ 
LMvn, tae cqraUli «< b^BolaleBi are nd. or in » ontaio ' 
wai km (Mr eolaar in Am uc MpcdaOr tf ElBewiae exp 
Jnwrdias to nnficboa, iMiiiiiliiliiii loros jneBow nan 
oyiUk, appearing cmieB orivl wlm of a certain Uudmeaa. 

Dtfompomtiatu, Oil of ntritU ujluuv hcBHlateia Una, and I 
mlvtfM It. — jVid-i'c aci'ff eotHaiMatg aitrm* mtid unparts to h a tr 
ligbt-bloe nrfr-ar, changing b> pafe-jeflow; Uto acetic add e... 
ia ctloarcW Mae, and aftermnla decoloriaed. eren by dOnte I 
Acid : tbe etberesl sohrtim i»ii«d with aloobol, and the chloral— 
•otntinu, are not eolmmd by lutRiae add after addUiou of alcohol ] 

CoitibiiuititinM. Hamolulefai is inanliiUe in tBoter, a^vtems a 
Jksid alkali*, and niaeral addt, aleo in dSote aortic acid, bnt d 
villi K"'<]en-y(>1lo« oolovr in vann glaeial aettie acid (Udtia). 
'i^Drdiug' to Picooli) k Licben, it ia dec^poacd by boiling glacial w 
teU. — AcrUiU of meraay (more ii ro ii B or Tiiervnrit ?} Ilirowa <" 
lintDK 'lutein oomtJetelyaa a yellow preciiN- 
ral«ii it a»n yellow precipitate, b 

PiNNnlvcM canily in alcohol, t 
nwonliii^ to Piwulo & Lit*bcn, ■' 
nf cnrhan with flame-rod coloi 
diluted i easily, with gttldon-jn^^ 
lint iH'iiitt ihllertil by agilatinn'l 
tif>TP Nomowhat lertn Dlnittdautl4 
ftfiurao (I'in'ulci h y/^/g^Jlitii J 

n» eaimtriH'] ■ 
otlicn, lit a rcq 




II uva »g;g-uu, aim ck^^B^i^ ■■!■ ««^x. |» isy^l^^H. w^ «^^^ 

ntrKt«dwith etbr, and Oe ^her ci«f«aMA.*a»MBa^»»*^ 

^-yellow iBBM, wfakk » ^y^ m mfm^m ^m- Hi 

• III! I llliill ill Ijl lllll I— IIJiUwilJMfcllB tiaM^H»»^MlA^ 



' v?>tber wHli deep red . 
i-re Uoe cx>lonr wha 
' iicr Ktid dilorofonn 
tritli orange ooloor; _ . 



'mtric acid cxiManaKitei*aiJb4,«atn«^Maiwaw«BMtii^ 
■>7 of colonn (gllilriii. J: ^. C^ S«^ H»s Cfa«. CW. «•(. 



— _-_li colovr J ._ . 

\ ConMt ennmi, sod r« 
diJarie »dd, tlw nw 
ibdiB o( /Wcw a>— 



'**» 



Mnr vnal Mn^ •** « 
mr^ but not IB the jialij jtfcMr cap> 4< CHlte4M» fail 

PjocTama. 

,t. rrm/. 51, 215; .V, /, Jt^m.M,itis C^mL^^ 
\'- 1863 964 ; K^,Jat^^ W^lfe, *^ "^ 

■^ a> from vnvtk, «lw* «*w 44«m «« 



f I ■ hi ■ r^ cm (Thiididii 



lMMte««db^a wiAvSMakwrn, and oolooni wmn 



Attm Ja dt tiOB «( 1-47 p.. c wh, h cnuains on 1 
ftl'73 pk c cutna, Xt? hy dm j f ea . 13-24 nitngcn. ud S 
HtWMgwilh the f<K»rf»ClftHny <l>re»eler. Pr^jtr V 

Acrnnfing to Pribnun (Prmf. Vittielj/iXnBtdir. /j>c. iri'lvf dca. (X. 
18SC, 397) « blade pignu-til fnma tbt; nriue of » patient sn&eriqp Ct 
iMiaiiMie ancer of Um: «}v, bdaogs Id thb place. 

^M iWw*.— EswMDed by L. Gmelia {ScAw. Ifl, 533) ; by t 
{Tktmt. Ann. 5, 419) aft^r exbaastion with w«ler ; ' ' ' ' 
uai. 

Pmttl found Mpis-ink to be iafusible naA difK. .i 
raiitJiiiied a large quantity of ferric oxide. Ii wji^ 
liydnidiloric and aulphuric acid ; dissolved in nitric m : 
colour and evnliition of nttroiut gas; pa ' 
lilid in lioilitiir l">ta»h-ley, fonniu(* a t 
it wa* piirliftlly jin'eipitftU.'U by liydroci 
iiitrii' acid. — (inieliu found a etnalt quai 
cllimolvrd in oil of vilHol, and was procr 

IIImIo (.SVAk'. 43, 128) dci4cri1>&d as 4 
rfiillj' alli'ii'd Ijv nitric Mcid, wliicb h< 

wUh WnUT. holliri- 111,. r"iriint. w))ic!i ) 

Hltd itltxiliol, til' 
ulli'iKoxi 



UtUM>« <■ 




i.i„,.T'-".,i,..,;.: 



r^Ma»^M.^ «ri*«rf Ar Mk* iifiiiwiia>iL 
^» > !■ iii«^— iMii,l^t€< tfa*alto«^ 



Yfe V»i«ffMV Mt I fcll 1 1 III I 1 c^Mn 



^•r«M 



with wfttcr M ll 
sepantian of abatit, ibete n 



e tEfBtmui JMta of man pbata coagulates wiieD bntt£ 
a«fa«iaidarrabetaB(»(Bnaelfe, fW/A Beitrage n dad 



b 



1,S,87): tW iiaflirwi llii |»iiili il Mi i iinimul n' 

' 'f vftiaM iruonrof , Amm. Oim. 3, 25iy, ant! glut«0 (ft 
iv>- K l»i J. <MA i. Ml). 

. Byi fcf j mH i oo^olateil ngttaiU iMvmia and ^/u/m __. 
M ■'"^^ min tfa« floor la •epantcd by stirring it up witb 
■ f it to aettl« Into scKtiioeatwy floor atiii a ' ' 



ttidcd to the taB maUu tx of hoi 
afeobaL — Tbe sane glaieu is nbid 
iwraiatnl hj Ipvintion tntf) Mar 
lan«rM «!:ihaastM with alcnhol < 
ierg {J. pr. CAtm. BMli). 

d. The wiMcl-glatvii of Beci 
with akokol, iuU> resiilud tyawme i 



5i£ ?i£?r 



Obtained bv evapr»raii:iz tl-r i^iizz^.r - rn^ ■ ..---.i--^.: r - : .>'- 
Taddeu Schw. 2y. .M4.. "* 

According" to t hi jSw th-r ^z^.'.z'-.l'r ='^:"«iui-::^ .i-.k*::*-: u -:1 — : ". : 
)r <f) is to be di>tHijii?hei :r .— ••.•>_: -rr r- - ::- • -. .- * i*- -r:. ..- . 

e. Vegetable geli'L:. fri-iL. ^'nz-zfL .; ** • z.: «:.-: - ^ 
ftoMce, which i^ •/t'tali.c'i ij L-i-.-Jr .-«.■-:_• z^tr --v-^.i.. r ....... :. - ■ . : 

idd, mixiug" with al'.vL .- i:. 1 z_>-r-_«: *.:■: -r «.*-„.- . .. - :...-.• _ —t 
'orm of a transpart:.: -Ti:- iirrrz/T-L-. .!«.-.:-:_-:-.-=... -:_ 
Dff to BerzeliuA. xhLs s.;.:~:.aZ-:^ > .>:-*j *.. vr. •«>•-..-- • 

irhich is obtaineJ ov ■:.._:ij' i- i-^-.l vr_: u . ■. i--: . ..:- :- r 

iltcred decoctioa ^liL i:. -r: :Li. :--i:L:-v '" **^ " - - : -:.t .n-^"—-- '. 7 



fc • .- " .&«.• .■T 



liSerent irxa vvjtt^irr i"r.i:jL- ': lt ^£-:t^--^ - ■ :. r- :: t. . ■. . v _. . 
TBinaiDS 3ii5peEfi»ri ir^ :l-e ^i.:-: iJ"-:- ".-L-i: >:• -:.'.. : -..5- ••.„• :_ . :r 
deposited on f tittle.- i.i.i:. 1 Zl-i_ '. -.. .-. . _,; i.. . ■ : • , 7 :..• 
litrogeuoos and * -Iph.:i.-Tr:c»i _■ .--■:.: ".-1 : »■* - j- _._ _ ■ -• - - . - -.*...-: 
iioni the a»|uevu* ei-"j»' .•;" :»r--- 7 -:~i:' ;i.~ - • ■■-•..r.u". : 

irith nitric aciL Iz' li. iLi* y^'^ ._i... l .r: — t^-.-i - -• \j'. L^ 1 i 
Braconiiot (Jn/i, CA* 1. r' /'. ---i. :■? . 

^. Relyiix^ 11:...:: tLr i...»I .7- : .1. .- ■- r^v- _ -..~ --^-.-.^.-.^ 
jTOteides ar*d iLr a:, j—a- - - -:ii':>:> : "•^:' :■:....• j ':_.:-•. '_ - ,• .: 

us mem '.'ir- 0- ti-r N. :::•_•-:_ •"_- ." ..>---.±- .. ■_-. "-.■-- 1 -t il ^-l 1:-* 

Ann, Pharra. oj. lif;*. L-tiLj-^-ir- : 

1. As r<.;^fa:> A : ' :r J^ ■- ' /_ - .- ;• ■^-^: . - : j. ... :- 

ion in a«:jU«r»','Ca pviLt-_"I._>r? .•' •rl*"t* 1-. ~J_ ,J- -; 1.: j. •■:•.■:■ ".fc."-'! ,r 
lOetic aci'i. but C.J5*l"'i_;»:rr? '='l-rl L-r-^'r-'^ 

DSoluble ill wat»:r a^d l- i ^ :-r. -•? aj.^- . i_i . .1 _- "j" 4:,'_ ■_ j z. ,- ."i- ■ .o* 

iroits. 

The plarit-albir.L*. 4:-i ;ii:.--=- -i:. : Ht:..- r.-ri :j.-.'-: -^ -..- 
^ther. the piaixt-all i:-1l .: i>-r>-l-.-- 

3- As P2r^*-<'ii :lr: V .-::" i^^: ;: >r. -.■^: :• :":.:- ". : :_— 
solves in th»r c-.! i a-iVr. .- -.-z:: a .:- _-? :- .•. l:^ ..i.^-:-: : . -. ;,-«.- ..• - :. . 
srtraci. bat L-? rr--r::::.i-.-r / v.>:::: i-ili: ::.r :.-r..:.V3.:r: _r - . -: . . 

The Wsi'^-.i -.'f Bri ::.:.:: 1.-'.l-:-. :L-r-r: .--. v. Ur ■/- ■'.♦.v:- 
caaein. Ha : Lltr ':.': j: : -l- :":.».- r i -.— i .' _ a: r - a-s l . a l ".- . .4.?. : ' -, :. . - . . ... -. - .rr.-. : 
of the irJa-Loa ■«: a;i::.':-i> w":/.-;:. > : :'-;i:..:.i'-.-i: v i..^:; . i, . . 4,. _;^, j-,-. 
attmmia. arid ih».- 1: -Ls'lfieiit •-■: ::.«r ^a:..--- e^::* r. :•. ij .. 1 ! : 1 .- ^-r^:- 

only to a small anvnint, in tLi.- ll>::r -r. ':»r>;i!- i:. : l-r^r:.v.l.v. ,.- ::..--! 
ba caaein-C'^iiH-'"»*'i ♦-•■•:itai:ii'j^' ai.ii; ::^ -:! .::.;. 1-. ^ . .>. :- i-- 
lia, heate-l tu the iK.iUa^^ p.,ii,t, de|.-:.s::s a -n.*:: c. i/-:^* v^.-:.. 
|icacid is diui'P'l "itoit. 

lumas 6i Cuhoiirs (.V. ^nn. CJani. Ph-.,., 0, :y-Oi -wr t!.- :. iv.-- 

Wmm ai^d * "m almost in the j»ame ■?»:L'r».- as L>-'- :r. 

rthat th he former chiefly t-j the «-ija^u'.::rii 'a:.>.:i 

From g^ when heated ; the latter t-j that p-jniori of 
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PLAVr-ALBUUIX. 427 

lant-jmoes have a neatTBl or acid reaction, not alkaline like aolotioos 
' animal albmnin (Dumas X Cahonrs). 



k. Calioun. Baling. 

gmlt. Liebig. Jonei. a/ 14tr. cf 100'. a/ 140*. 

Wheat, Wheat. Bye. Almonds. Wheat. Pfos. Potatoes. 

D .... 62-49 .... 53-07 ... 53 71 .... 55-96 .... 53*74 .... 52-45 .... 53-81 

IT .... 18-40 .... 15-92 .... 15-85 .... 1375 .... 15-65 

S .... 6-90 .... 7 23 .... 7-77 .... 753 .... 711 .... 6 81 .... 732 

.... 22-21 .... 22 88 .... 2267 ... 2276 ... 23 50 

100-00 .... ICXMX) .... 100<I0 ... 100-00 .... 100-00 

After dedaction of 1 p.c. Mh (Boussingaolt), of 85 p. c. (Dumas & C«hoiin), of 
89 mad 1*40 p. c. (Baling). The albumin of peas contains 80, that of potatoes 
W p. o. sulphur (Billing) ; that of peas contains 0-80, that of wheat 1*01, that of 
fO 0*77 p. c. sulphur (Mulder, ScheiJt. Onderzoek, 4^ 404 ; /. pr. Chem. 44, 503). 

The albamiD of plant-juices coagulates at 50® — 60° (Proust), that of 
rfaeat at 80'' (Boussingault). — The tubers of Dioscorea Batatas con- 
iin a peculiar vegetable albuiniu which coagulates ouly after prolonged 
KjaHmg (Fremj, Compt, rend, 40, 128). 

When kept in the moist state, it passes into stinking putrefaction^ 
lOOompanied by evolution of gas, and formation of leucine, together with 
he same volatile products that are evolved from cheese (Liebig). — 
Soagxdated plant-albumin dissolves in oil of vitriol with red-browu 
olour ; in fuming nitric acid, with formation of oxalic acid (Link). It 
liasolvea in warm concentrated hydrochloric acid with black to violet 
ilue colour (Liebig). The albumin of cabbage forms with chromic acid 
i dark yellow curd (Hunefeld, /. pr. Chem, 9, 30). 

The albumin dissolved in plant- juices is precipitated by acids, saltSy 
md alcohol (Proust). It is not precipitable by acetic acid (Liebig). 
ybmniii prepared from potatoes with water containing sulphuric acid, 
loes not coagulate when its ammoniacal solution is boiled, but acetato 
>f ammonia precipitates the solution even in the cold, and more 
ibundantly when heated, so that the filtrate is no longer clouded by 
icetic acid (Lowenberg). 

Plant-albumui dissolved in ammonia is prpcipitated bv oxalate 
^ammonia even in the cold, the filtrate being precipitjible by aostic 
•dd ; by nitrate (f ammonia only at the boiling heat ; by sulpliato of 
•aunooia, sulphate of ^oda, and chloride of sodium, completely iu tho 
€0U (Lowenberg, Fogg. 78, 327). 

The albumin of potatoes dissolves in potash-ley and is precipitatfyl 

nefrom by acids. ^V^l(»n boiled with alcriholic potsmh, it giv^^ off 

to2p. c. of its weight of ammonia (R. Theile, Chem. Centr. 1807, 

^» — Gluten-albuniiii separated by heating dissolves partially while 

fa moderately diluted aqueous saltpetre, the solution U;ing 

1 turbid bv hvdiY»ci^[yric add. It does not harden with umr- 

'Vide 
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LEGL'MIN. 429 

phftte ar.ti ^*?r s-'r/z. :• «:A-!--]*'y, a clfar re<ldish-vi(»let li<|iii(l is formed 
if the Ik-^'i^'jl > ; "-•^ : ^J-^rva- hr^iimhi c<»iitainiiig starch or guru, 

2. Sri«ril*-i T»r^-3.- a*vr 'w;,-hf"J with warm water as long as the liriiiid 
Is then;- bj C':'..-:rr^L ::-•.-:. ir-iTunawl with ammouiacal water; tlie liquid 
Is precip-ltArr-i *«~1".:- &->-•]'; a/.i«]; and the precipitate is washed, out of 
contact '■: air. "wliL -^itX'Tr. a!r.*<jIjM!, aij<l etlier. L<*jj:iiinin tlnis pre|)ared 
stfll OTtbtaL:^ : r*r: JT- -::•": t-:;iijr*-s. wiiit-h may l)e reniovi»il by dissolution in 
strong p<.«ta-':--Wy. ; rr^r'si itation of tlu? filtrate with acetic a<*id, washing, 
redisiM.^iit i'-ci izi ^^^^rjiiti auiiuoiiia, and precipitation with acetic acid 
(Bochleder;. 

8. LoweiiWrr^ di^s^tlve^ the Irgiimin precipitatcnl byac<»tic a^'idfrom 
infasKiU of {^ea<^. aiid washed till the wash-water exiiiints an alkaline 
lesctiori. in 2i'pieou<< ammonia ; strains; warms the liquid till the excess 
of amnioriia is irxif«.'Ihr'I ; njixes it with common sait^ and boils. wlH;n;by 
tlbamiii \a prH<'i]iitat(-d. Fn;m the fiitnUe acetic acid precif>itat4-s tho 
legumiOi which muht l^ thorou^hl}' washed with cold water and 
treated with l^/ilin;r al<;ohol and ether. By this treatment albumin, 
and a h<Ay soluble in water but insoluble in acetic acid, are removed 
(Lowenlierg';. 

Braoonnot triturates macerated j.)eas with cold water; K-avfr8 
them to settle ; and eva|>orates the liquid, whereuj^on tlw ie^rinnin 
Beparat(.«» in ^rreenish mucous lilms, which are purified by washin^^with 
water and U^iling with alcoh(»l. Or he precipitators the aqueous extnw:t 
with nitric acid ; exhausts the jirecipitate with br)iHn^ alcohol ; dis- 
aolven it in U^ilin;^ water with the aid of a little amnjonia ; Uiils till 
the greater fjart of the anmionia is volatihsed; and jM*eci imitates with 
aloohoL — Liebig and Jones precipitate with sulphuric arid, and ex- 
^bririist the precipitate with ether aft<'r washing it with water. f>rjma.4 
k Cahours precipitate with very dilute aa;tic at:id, not in excess; 
wash the pn»<ripitate with water, alcohol, and etlirr, and dry it in a 
vacuum at 140 .-— Theile precipitates the extract of i»eas, clanfied by 
deposition, with alc«»hol. Noad and Norton purify it by solution in 
ammonia and ])recipitatioii with acetic acid. 

Properties. Amon)hous, white, loose, friable mass (IJitthauHi-ni; 
that prepared by other metho<ls is often coloureil. Legumin pre- 
dpilatcd from concentrated solutions by acids, has a njoist j»«rarly 
rastro; dilute solutions yield it in fl(x;ks (Dumas 6l f'ahours). It has 
MTOys au acid reac^tion, probably due to the jin-.'^i'nce of j.lioKiihoric 

•Oa (iUnhof ; Ritthaust^n). Braconiiot'8 leguiniii is nt-iit ml or alkalii.r. 

Leguminfrom Pent. 

Cahouw. Rot'hlodcr. Ruling. yr,a'l. \/.Hnn 

at\AO\ 1:M>^ IfJU.' IIX). 

50-53 .... 5t05 .... 5f)o9 .... j^r,.;^ r,^, -^ 

1816 .... 1178 .... 10 51 .... l.via .:.; 15 77 




fit iWf*. 

.V) T,7 



6-9X . •- .... 8.3 .... -fw ::. ';;.v; ;:;: ';;;; 

fill ■■■■ ■■■■ 077 ... orjrj 



25*57 
1*90 0-60 



} 



77 ... 123 
2 31P.... 1G6P 



VKGETABL8 PKUreiDBS. 



I* aqiionnx nttrftct Kf imUo lcaTp», when ignittMl. an stkaliml 
ning |>obwh wnl |'lii>i'|'h"nc ucitL It is tmt | 



I reageulH wlipu gently heaU-d. I'uik'r »ll 




UCtii, ncLivi? iiM|nkrlii: ncul (Ivilliiaiuivii'H tViriuur \vf^j 
anitiTfrhoiiH Ijcnnii BiilMitarjcex ( KilttiauBoii). T)ie tHilutiou in nH 
lrmvv*ini rrapiinition, osniic nci<] nrid a yellow iHxiy haWti^a hi 
btHoT lantp(Bnwi'niic>l). — DiNEwilvdi* ooru)ileti-l,y in funting J^i 
aeki. kFtrr ttoiling for 15 to 2l) otinutca, riTtuliig a browu Itq 
pKcipitoblo by eicrt«8 of aiumonia (Bitlliaiisen). 

Indin* apfvors U> miidcr Irgrumiti soluble in walcr -. . u !i> :iliii 
Mtntiiin, a yi-Dow iiHtaU-d [in-ciiiiliitc is formed, ^■■'■■■' 
with Kiilii)^ olcohiJ and dried, turiiH atanh blue .<. 
wheu hcaiol. It is iDftohiblo in boilinff waler, but I 
wilfaunt rolontinn iu aquvooa ammcniia, and is y\^^ 
acid ( Bnui)Mi(rt). 

Hi-atnl vriiit Hchrovuut of imlash and ti<l/ihuric 
yidda [iraaaie add, bitter abuond oil, and t>oii2oic. formin, utA't 
mUtne fatty acids : alao acttouitrile (uid raloroQitlUe (FrQhde, ■' 
Cl«. 77, iOi}y 

Wsfiviae (■aaily tti dilute ammonia-irnter. Oa cssi'tly Dcntr 
the aujttlinn with acetic acid and boiling;, the llnuiil c(ia||n>late<i, atn 
not n^taiii in solntioD any snbstanco precipitable by jtcetic acid. 
MmwntiBcBl Mihitinn bo k-ft to craporatt^^ at a low teinporatnir. thf 
wbolv iif Ibe timlnu-eubxtniKt^ aepiirnlcs ne a scum (Liowenliorg). 

Lefnunin diasolrea wry easily iu dllut<; poUmh etc noilit-iey. Walci 
COMlaiDin^ otM> or two Ihoiisandlhs of pot ash-by di-at^. dJasolr&a f 
veruvd Imuniti compJelnly in a day or two, without turbidity o ' 
pcmtkn (RiUbauHe!n>. By rc|H;ated »jtu1ir>n in (titn>nger) pc 
•od ptvcitNlatioa with at^ltc acid, sulphuR'tt^ hydri>gi-ii i.s cadi 6 
iiindv«I(Kiltiij;>. Tlie Bohition tn potash-loy, t<x]MMeii lo tlie * 
t) to ID di^a. gnrs nff anunooia and dcixif ilx vihitc Hocks t &ftc ^ 
it ifew ont en«V« aatmoDia nn b»ilinp;, till it has be«n coiiocntnitadS 
far aa to 9>iK<lifT oa cwitin^. If it Lt; cuntinitally boiled i 
««tar ip w ewod, Dmwn Hocks *re sepanted, and a brown K>lDticia| 
fcnwd, fraaa whtdl amic Mid wparatra grey tliicka (R ~ 
Xn>m 111* boiKlw' b eostiMwd Km- (breo hours, at intervals of a « 
kboit 3 II I iif Iha trjiiiiaia giyn iignamniiiTiin [Tliiili , rimiw nift| 
4, n* t i'iem. Vtmlr. I^S^ C»l>. 

Piamlvn in amuaa on I ut tm and fio^pAaia of iht iti 
a tnrM G>p»l (BsttfaMsenV . . 



buil-.i ,_ 

gutuniy. iVutbiu^ liquid. 4 
aUglitly predpttalcd by a' 



,,/. 



UMOtm-ixevuDL 

B (even by carboDic kO. Einhor), and bj vi^staUa m 
' > by alcohoL — L^amin pracqatiUed Irr sa]|ikati 

1 water so aa to fona s milk, pradnoea k thick card wfaea 
] with earttoniUf of time, baryta, or ■ ■fi eria . I^fg ifiu sagpeade d 
Her, coagulat«s wh«D boiled with ggpimm-itater (Bneannot). 
On agitotiug an alkaline sotntion at hgmua wUfe a bbmO qaaatitf 
't cuprie tulpkaie aiid potash, a clear Tiolet or redfiafa-Tiolet adnlioa 
s formed; with impure le^min, bowew, it is Uoe »d lortail 
( Kitthaiis^n). Mercuric ehUirid* and man; otbcr netalBc nlta eoaga- 
l.-vie legtimiu enspended in v!al«r CBraicoDnot}. lletmric dtlnide pn>- 
dnces H precipitate iosolaUe b hrdnx:fakicicBcid(CaminuIle). — BidUi»- 
rittt of ptatinum throws down from aa alkaline aohitioD of legraua, ■ 

ticcipitale containing 5 p. c idatitiain ; from k^iuuB p t efmcd with 
vdrm-hloric acid, a platinom-nalt is obt^ned, oootaiaiiig 9*8 to 10 p. c. 
piatiiiiun (Commaille). 

IkliuleriiU^ly dilate aatir add diaBolvea le^mmn (Bnhoff; ffitt- 

^■usea) i according to tiebig and Bochleder, it does not. Tie pre- 

B thrown down by acetic add from kgiumn-stJolioaa diaaolf«s 

•S8 uf the acid (Lowenberg). 

Legmnin dissolves easily in at^ueoos aralie. tartaric, and cilne aod. 

"^e ffilate solutioos have a scarcely perceptible soar taste ; tlMiy are 

)ciintated by mineral adds, al»> by nitnile of baryta, lutrate of time, 

Jrftte of lead, fcrrouB snlpbate, cuprie sulphate, and tincture of galls ; 

^ bj acetate of baryta, alumina or lead, by tnercitnc chloride, or 1^ 

JiAol (Bracounot). 

r InKMuble in alcohol (Braconnot) (tmnp. p. iSS), ether, and rolatilt oHm, 
I of galU does not precipitate eolutioiu of l^niuin (Braconnot). 



Appendix to Legumin. 

1. Almond-legmmii. 

WW. J. Phtfi. 54. 199 { A. GeM. 5. 59S. — Bochholz, J. (khl. 6, 617. 
' —A. Vogel, Schte. 20, 64. — Bot:u-Ar. Ann. CAim. Phj/i. 6, 40,— 
I FrAVr. Materia Medico, 6, 136. — SoDBEtRix, J. Pharm. 12, 52, 
t — Patto & 0. HuKKy. J. Chita, me'd. 2, 156. 
I & Cahouss. N. Ann. Chita. Pht/t. 6, 423. 

Sdiak. Ondert. 4. 404 ; J.pr. Cbem. 44, 503. 
Sill. Atn. J., [2], 5, 22 [ Pharm. Centr. 1848, 241; UA. 
IJr^a Jakresb. 1847—1848, 843. 

^- Antt. Pharm. 69, 145 ( Pharm. Centr. 1849, 358; lAeb. Ktmp'a 
I. 1849, 495. 
Bl. J.pr. Chem. 103, 78, 193, and 273; Zdttchr.f. Chtm. [2], 



^(tf many plants belonging to other fanulies, when treated 
I frnits for the preparation of legumin, ^ield subetances 
M to legumin, but exhibiting certain diversitiea in th^ 
d perhaps also i^^gmcactions, 
"^b^onga t^MJ^^^L^f the oleagiuona, emulaion- 
3diUoQ of this handbook, the 
k Cabours regard as 



434 TEGSTABXI FROTEIbES. 

A. From sinpet almoml^ the kumets nf ntnms, ^nooto, hftzel-m 
ta»i\ white mUKtard, one ktid th«> mmo nrnteuJe is otitAiniiMl. identicslt 
propcrtiee »n(1 cofnixinitioo with the le^utuiu of puTse. Accnr^D^a 
liebig (i>. t2>1) uleagiDous weeds coDl&in plant-ulliumin and j&f 
c««>nu : ac»>nliii|i; to [y>wiinberg, swecrt almoodB, like p^as, oouM 
three differant [•rotdik-B (p. 483). ' 

i. The Ifgumiu of 8wuot aiid bitter almoiida is richer in 
tbui thni (if pnlHf, fuid exhibits, even tu the amuunt of salphar.H 
comiMisiticMi of Ic^miD from ;idli>w lupines Hiittliausun). < 

Kitthausen dMii^at«« the legumiii of altuouds and of 1u[^nM j 
congltttiH. AccordiujT' to hia earlier littttemeuts, thifi proteide is tor 
distinguished frum le^amui. because, when boiled witli tliluto soipbai 
Kdd, it yiclda, bwidefl aspitrtic scid anil the other pnxlm^ i>f (egaii 
& t» C p. c. vS ginliuuic acid. This reaction, however, has titit b 
Mtabli^ed, cither fxr the cunglutiu of aimnnds, or for that of m 
u^ for that of yellow Inpiuee; tooreover Uitttiaaxen hi 
Lobtaiiied both those acids frma th« Lc^omin of b 



RifthnuMm. At 130°. 



-1 1«f . Norton. B»U. >. b. e. d. 


*■ 


6O90 .... BI)-74 .... 61-02 „.. 60-84 ... 60-SS -,. BOM ... 60*6 




N 1808.... 17*1. -IS80.... 18-37.... WOT... 18 -».... 16-65 




H 6-72.... 6-60... 6-87 .- fi-Hl... 6*88 .... 6 93.... 708 




8 0-aO.... 0-B7..- 0-46,,. 0-40..,. 0»1 .-.. 0^ 




O 8G-7*.... S4-13 .... S4I2 .... 23B4 . ., KM 




Anil 0-SG .... rofl .... 8-66 .... 1-aa .... l-46 -.. 1-n 




PC,.. 0-81 1 ,.„... 0-31,.,. 0-48....1 ,.., 

PO».» ; "'^.... 089... 0-96. ,| 1" 


■ 


From iweet almmdi (»ort«i, Bnll, DnmM. * Cohoure). Th* l,it«r 


»»4 



also, with nearlj th> nmc remltB, lagDniin from nlm-kcnipli, »prii;ot-kMTKli,hK 
nnta, And while mtutard. A ■mood **mple of htguinin Donlainc^ Iti-TS p.*. 
(Bull) . — a. From »wprt ; i, from bitter almoiKlii ; r, from jneUow ; d, from y 
ln[>iiiMi in tlw lut cwm thp purilliMtion w» perluip* not ouite pmAvti Aft 
maiio-fioar, which had been freed &t>m nuiic-Ebrin birwann Mcohnl,UiDn ii ihiM 
with water containing pohuli, and precipitated with wwtio «oid (BitUuuMm, /. 
C^em. 106, 48S). 

See also the remarks on tlie bbsIjicb of legmnin (p. 430). 
Cong:lutin in the moist state is more elntinous, and mom soluble 
acetic acid thcu leguraiii, but exhibits uie same reactiims, oepeda 
towards water, very dilute aqueous ammonia, potash, and soda, I 
concentrated hydrochloric add (Ritttianaen). 

Almoud-lefntmiu is precipitated, according to Norliin, from 1 
ammouiacal solution by neutral acetate of lead, whereas the 
solution of pca-lcgumin is merely clouded by that salt. 

When coD^lutiu from lupines is boiled for ten or twelve hoOTs ^ 
3 pts. oil of vitriol and C pts. water in a flask with reversed c^ndeM 
and the solution freed from sulphuric add is ooooeiitr^od, trnwl 
leudne, and glutamic acid crj-stalHse out from it sncoesmvcly M 
coots. The mother-liquor, which is still strongly acid, deposits, wl 
neutralised with carbonate of baryta and mixed with alcohol, gla 
mate of baryta mixed with aspartate; and the filtrate when freed * 



loohol by d^Ft^Ilsdni cit '-nu-TnTEi-- ^^.'^ i ;•■ r* T^*^niT/n_ 
SQCtDe, from wLi±- : j if^ilirur »a" zit- ziu^- T-c^n^i^r ^ ^'^ ---':«c 
tt88 with AttffciC'z^ itiriij ). i*isi r ■ ''.r.:r ui rt-:;r. 1:1. :--«i:r."- -y 
ifMoe-oonglciii: zzat i«ir .i:«Hi:Lr-L 1" : m.- r-:.n- i .-.«:' ' •iry.tii.mr 

jT-Al n #* r* T--r - ^ * i.- •• K ~_i4^* ■■' - ■».— i — -J*- , - — "^ -r- — «^- r 

U; 106,445; 17.*:?. 

Itered mlm-'.oi zlLl vtll i;:i'»:j:-. »-.■ i»:.« 'i^a* -:-^ :. i--;^::u- Vtivir' 
ad reprecip£iA.iLi:r ▼■:ii i-;'a'«-'i: 'Th. a:.- jt-t' vr.. i*. -,.,/-.{• ■r' 

liloric§oiiil>:fi:i^ir!9i":»xUii»tr 17 Ei*rr'nri'. •r^r.U' •- .»acij-llj* «' /'uir-n. 
4], 4. 1<W; yat-^w- IMo. _:. '1 ' . 



Other sto c^rTi^r- :* r-'«:e'_-izir d;f.-rv:i'>» .*rT.--f: uiHi Tuv-^-rTJiua 
ind the le^TZ=:lL :c :iik**. u:i:r^- -. :*- . -vr: r. j:. ,^rn*^j^r,r.i'nj^ 

rf the ftjxt'.f:^ TX-rT»'r.t -.r :#'ai* fciu: -uir,: .v> :^.-.* ^^-.-i *r'j,MVjiMij 

When oioiiKJiTiirtsi «»rj*r:-iuili j* :'-^r': :- 1:* ,. r- jj^^r^u-ji vrii 



loeCic acid, ^iitei i". iiit i:.*i: u.:u*f ib* *T:;r-T » ^t>.. r..*^ •.**-* ••..*. 



)n, throws -iiTn ^iaaC':aM>aii. vuljir ;/juj-u uiua: •.»n;j*mii tlMyr^- « n/C 
[IJebi^>. 

lod Gmeiia. ' *'.''#. 

To this ifefci tV. -s^rnx ru* *r.ir.inii»-iri;* -/ Vuna** fr ^^^M'jwt -a 

■qoecHL*^x:r*:r. !.♦ i,>«u— -.iii^-.w ;r^:.;.r^^ ... ^r.; .•^,^.,^ „-^ 

mineral aoi* :^^^. :r-:i;.r^^ r - n. .... .., ^^. .y ^.ivi.,v^ 
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TMCTAiU PICTUDES. 

8. ATrain, or Oftt-l^umis. ' 

KoKTCar. SIL Am. J. [i], 5, S2; Liti. Kopp Jahre 
:07, 17; C3lrt.. Ctntr. 1869, 609 

-OccoTs In twto, together with itg^ 



.Syiati'jM. TSOgraw. of finel7 brnieed oats are drenched wilb 
m abttore of 5 Ittiee <tf w&ter and 9 grms. of potash -hydrate ; tte 
Uqind ia left to itMlf for 13 hoora io the oold, and then etr^ned; tk* 
resiittw is irasbed with wat«r and left to settle, and the tnrbid brOVB 
Sqoid dra«m off from the deposit of starrfi is preei|>italed with 6 
feoetic acid. The grvyish- white precipitate, after it has settled down, 
b collected, washed im a filter with alcohol of 80 p. c. whereby it b 
naduvd coouMrt and !>eparab1e from the filler, then eshansted w' ' 
•troog ■Ict^i^ and finally with ether. For dehydration it is freed 
nodi aa poeaible fnna ether by pi¥«<are. then i&enched with sbeolntl 
aloobit, and left at rest fur 12 to 24 hours, after which it i« ilried ova 
ctl of Titriol, and finally in the water-bath. Areiun thns nrt-pared atiO 
retuuB starch, which may be removed by dissolving tne avenin ia 
water emttaittiu^ ^ p. c. potash -hydrate, and precipitating the clariSod 
solation with acetic acid. Oatmeal previously exhausted with <xiA or 
hot alcohol may be used in the preparation instead of fresh oatmeal 

Avenin prepared as above, especially that which ie oblmued from 
fresh oatmeal, still retains vegetable gelatin, which lowers its amomit 
of nitrogen by nearly J p-c. and increases the carbon in the same pro- 
portion. It may be purified by repeated boiling with atcoliol of 60 p. &* 
Dut then almost entirely loses its solubility in dilute potash aud acetic 
Kid (Kreoaler). 

Prtiptrties. Loose, easily friable mass, having an earthy upMlr 
sod white colour inclining to grey ; in other respects it exacti]' w 
semblcs legumin prepared in a similar manner (ICrensler). 
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with sliwbol Bnd ellicr; ft vaa extracted bj ■nimaniacal water IVoai onu pwTioi Jf 
■ibniulud trith i>Bt«r. precipitated and puriBed in > similar mamiBr. It (till w t - ' " ^ 
0-76 and O 86 p. c. s>K O'Sl uid 1*00 ptiDapborus (Norton). KretuW* mram 
tained 1 '66 p. c. uh, and 1 '36 FO', both of irhicb mre deducted. 

n exactly resembles leccumin in its behuvionr tl 
J it does not dissolve in trafer, either cx>Id^ 
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kwpUb up slmngly in the latter; on th» other hand it dissolves slowly 

n strong fiyiroc/ilorte acid, the aolalion gradually tarn iug reddish - lil ue { 

1)7 of vitriol diluted with an equal volume of water, the solution 

o'liaing dark led-brown on boUiog. It is nearly iusoluble in aqueous 

'die acid, diaswlvea easily in warm aqueous tartaric acid, and when 

shly precipitated, easily also in acetic acid, and is precipitated in ita 

"[^ituil state on neutralising the solution with an alkali. — It dissolves 

-i pwly but abundantly in wat«r contaiaing -j^ p.c. potath-kydratt ; the 

Brjiiiiion is bruwn, yields a greyish-white flocculeut precipitate with 

acntJC acid, and, if previously boiled, gives off at the same time the 

odour of sulphuretted hydrogen. Avenin boiled with water is insoluble 

in wretic acid and in potash, but swells up to a jelly in acetic acid. 

j4U-a'>»epAo«pA(it«f likewise dissolve aveuin ; /«rf-oc;fanrt^e of potaagium 

preci|HtAtee it from the acetic, not from the alkaline solution 

(KnnUler). 



3. Glutamic acid, C'NIPO*. 

RrmiAUSES. J. pr. Chem. 99, 6, and 4o4 ; 107, 218. 



By boiling plant-fibrin, mucedin (from wheat or rye), 
conglutin, or gluten-casein with dilute sulphuric add; 
thus treated yields about 30 p. o, of glutamic acid. 



.'" .-...f ijfinB. 1. Two pts. of platit-fibrin or mucedin arc boiled with 
. j'l^. ■:] i.if vitriol and 13 pts. water for 24 hours, renewing the water 
is ileva|)orates, whereby tnere is obtained from plant-fibrin a black, 
from mucedin a slightly coloured liquid. Thin liquid is supersaturated 
with milk of lime, filtered, and concentrated ; tlie dissolved lime is 
removed by oxalic acid, the sulphuric acid by carbonate of lead ; and 
the solution is freed from lead by sulphuretted hydrogen, and concen- 
trated. It then yields, if plant-fibnn has been tts^, a crystallina 
mixture of tyrosine, leucine, and glutamic acid, which may be separated 
by recrystallisatioa and treatment with warm alcohol of 3U p. c, the 
leuctue then dissolving, while the glutamic aoid remains behind. 



2. Legumin or conglutin is boiled with dilute sulphuric acid, whereby 
Icnobby ci'vstAllino masses are rtlttaiiii'd, i-misisling of glutamic acid 
mixed with optically active aHpurri-- ii.|.|, ' ir> rt'iieatedly boiling IhoM 
masses with sjnrit of 50 — 6u'" p.t-.. lln- ^I'jiii:' p^irt of the aspartic add 
remains undissolved, and an a<l<liii'>ii;>l >{i.L.iiiriiy <>f that add separated 
from the hot alcoholic solution, while the gliiL:vmic acid remainn in thn 
mother-liquors, and may be ot ftainad ja crystals by distillation and 
conceotration over oil of riti ' ' 



Proper! if. 
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Dccompnaa-H wbeit heatcxl, t-tnitUniT tbe odonr nf burnt horn. ^nDg 
oS an iJkfttine <nl. and bpctnoin^ carbnnised. With mlroui add tAr 
aqoeoiiB soil] givvs off nitrogen, aiid fiimia tflutaric aciil, CiW^tU 
amorpboiis optioillv iunctive acid, wliijso te»d-«alt, CH'PWV + "li 
contains 43-07 p.c.'C, 4-47 H., and 51-5G 0. 

Olntiunic add diBnulves ia 100 pts. of water at 16°. It dwxmposa 
fSrboDKtes, vrirh cToluttoD of cartxinic acid. It is b!l)nsic. Tbe ps4<Hl 
tall cryatallisoe witb <1ifficiilty (mm alcohol m tuft* of riMxIIea. TW^ 
gliitamalvB nf tJie altaliiu tartk* are amorphnaa, aud very soluUe ti 
*ater and alcohol. — Tlie acid baryta salt conUuus at 100% 81*4 p-C 
bariam, agrecitig with the formula C'NH'BaO* (c«lc Sl-i) p. c). 

The neutral copper salt obtained by boiliog tbe add with cap^t 

hydrate, sejiarftlea from aqueous solution in well defined dOTp-bliU 

crystals, very much like thu«e of iwipartic acid ; aft«^r drying in tins ail} 

tUey give off 29-70 p. c. water at UO" (calc. for 5110 = 30-42 p. &> 

2>ried M 140*. KtthHwn. Mr-drird. BittJ 

10 O 6O0 .. !8-76 . .. 2833 IOC GOfl .. 33-66 _ Ofl 

V Hi) .... 6-71 N 1*0 .-- S52 

7H ?-0 .. B-36 .... 3-90 12 n I8-0 .... *-73 ._ ■. __ 

aCn 68-6 80-49 .. 20-70 2 Cn 68-0... 8608 .... »-!( 

8 6*0 .. 30-68 ISO 10*-0 .... 41-01 
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dissolves without alteration in warm nilrk 
Mtld, but cryHtalliees from the si^ution in very fine prisms on adding 
potMh or soda till a deep blue colour is prodace<L When on the ocIh 
band a moderately couccnlrated and still hot solution is luiiisd iri( 
Buch a (]uantity of alkali as to leave a stigrht acid reaction, and stiin 
with a glass wd, small prisms soon separate, which have a dall, fig! 
bhio ciilonr when lying over one another, and are no longer solnbl* I 
boiline water. In the air-dried state they contain 25-46 p. c. «^ 
and vrlH>n dried at 150', give off 15-21 ii.c. walcr, agreeing nearly m< 
the formula C'NU'CuO' + 4H0, whicli rcquii-es 25-04 p. c oomw 
14-73 water. 

l^tad-tiUU do not precipitate glutamio nd^ svcu on 



The Mcerfolt. C»NIIAgO» is iodjstiiwtll " 
AHA p. c silver (calc. 42-5 p. c). 

flhitamic acH dissolves at 15' in 3 _ 
liOO t<t«- alcul)^ of eu p. C^ aud is insatubl 
viber. 
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ContoiDS St 130—135°, »ii tliu ^wruge, 51-0 p. c, C, 16-1 \., S-7 Hi 
0-8 S„ and 25i 0. 

Itiftolulik' iu tcofcr, «tlier cold or boiling, and converted by pn> 
loniictMl Uiiliut; with WB tor into an insoluble modificntion. — DUaolro 
nnrtiallf in nitric "cid of sp. gr. 1-2, witli evuliitiou of red TafHiurs. - 
■ vitmik^n* Bparitigl^' in aijai^ous ammo-iia, and liecomes insulntile thei«t) 
b^tomnniuj;. — DissoIvph cosil; with brownish -yellow colour, in Tor; 
njttta aqneous potash, aDi) iVoin tiiis solution metallic snits throw duwi 
r^B^ flocka. Cnprio nulphate addtsl to the alk&liiie sohitiim, fonoB I 
Hue pn-dpitrtte, »ud with cxiiess of potash, a fine viol«t aoIutiuD.- 
Dinsolvefl Bp&nn^ly in cold dilute acrtic add and in cold atog&^f; a 
wanning cither of these Hqnide, part nf the gltiteu-caat-in 
insoluble, while auoUier part disedvea and »cparat«8 on coulbg (ml 
the alcoholic, but not from the aeetic mlution, ae a curdy -flocculea 
mato. Dinsolvea moro readily in alcohol conttuning acetic ncid, and 
pf^cipitated tbcrtfrom by alkalis. 

More recently (J. ]>r. Chem. 103, 216) Ritthausen ^ves the folloi 
intf charactent of gluten-casein, as serving to dlsliDgnish it frc 
legumJn : — 1, It is richer in sniphwr, 2, It is more soluble in aoel 
acid. 3. When boiled with aulphuric acid, it yields, besides nt' 
known products, glutamic acid (p. 437), which tatter, howei 
Ititthaoseu afterwards also obtained from l«gumui {J. pr. Chan. 101 
818). 

Jtye-eaittH. — Rye yields gluten-casein and mncedin, but no glat«i] 
fibrin or plant-gelatin. — Fine rye-flour is macerated with a larg 
quantity nf water containing 0-2 p. c. potash hydrate j the si 
nient is repeated after 24 hours, at 1^—2°; the whole is left to it 
for three or four daya ; the clear Iit)uid obtained by decautation or Rl 
tiou is slightly supersaturated with acetic acid ; and the preclpib 
greyish-white flocks, after successive treatment with absolute aico 
to dehydration, Ihou with ether, and once more with absolute alcobd 
are quickly dried in a vacuum over oil of vitriol. — Yoliow-grey, loM 
moss, having an earthy fracture ; permanent in the nir when dry. 

After deduction of 0-7 p. c. ash, it contains, at 125—130', on 
average, Sl-23 p. c. C, 16-96 N, 6-70 H., 1-04 S., and 25-67 0„ and i 
therefore composed like gluten-casein, excepting that it contains i 
larger proportion of sulphur. 

Rye-casein moistened with water, becomes dark -coloured on expt 
sure U> the air, and changes to a brown horny mass. ~~- Swells up i 
cold or warm tiyater, without dissolving. — Dissolves incompletely 1 
boiling nitric acid of sp. gr. 1-2, with separation of yellowish 'wbitl 
flocks, the yellow solution becoming darker when supersaturated wil 
potash, — Dissolves in oil of' vili-inl diluted with an equal vtdume a 
water, with deep brown colour at the boiling heat. — Swells np i 
strong htfdrochloric acitt to black-browTi gummy flocks, and disaotvef 
gradually to a brown liquid precipitable by water. — Dissolves in cold 
aqueous potash, »oda (or ammonia) of O'l to 0-2 p. c, forming a brown 
yellow liquid. The solution is precipitated by acids in the cold, h 
eal-ammotiiac, by lime-salts, or by sidphate of magntaia mixed with sai 
ammoniac, only at the boiling heat, and then yields a curdy white p 
cipitate; it is not precipitated by /nro- or Jerri-cytjudt of potassium, - 
In very dilute ncetic acid, rye-casein swells up to brown flocks, whic 
then dissolve, especially on iKtiling } the resulting solution is precipitate 
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moDJa and the Bi(^ alkalis, also by ferrocyanide and ferricyaoide 
E potftSBium. By pndonged boiling with water, rye-casein becomes 
iDsoluble in acids and in alkalis. It ia insoluble iu alcohol (Ritthauacii, 
J.pr. Cktm. 9^, 439). 

To this hesd belong probably a, plant-fibrin containing 53'59 p. cO., 
15-81 N., 7-4it H., 231 1 0. and S., wbich Soberer {Ann. Pkarm. 40, 7) 
obtained by boiling rye-flour with dilute anlphuric acid, dissolving the 
residue to very weak potash-ley, precipitating with acetic acid, and 
iKHling the precipitate with atcobd and ether. In this or a similarly 
;»«pared1 product from rye, Verdeil {Ann. Pharm. 68, S17) found 
0-98 p.c. sulphur. 

From oil-cake of rajie-seed previously freed from fat, Ritthausen 
[/. pr. Chem. 103. 206) obtained a proteide probably identical with 
dat«n>casein, which, after deduction of 2*09 p. c. ash, coutained 
tO-S6 p. c. a, 16-28 N., 6-79 IL, 1-02 S., and 25-56 0. 




J.pr. Chmn. 91, 296. 
FUat-Sbrin, Me page 423, and under Gluten. 
ivn. p. 439. 



ittl 

led 1 



. ., trtitg. Separatee from the alcoholic solution as a tough brown- 
, .nfow mass, which, when immersed iu absolute alcohol, becomes 
yellowish -white and opaque, and hardens. Wlien dry, it forms baixl, 
brittle, bomy plates, which, if the drying has been performed otherwise 
8mq in a vacuum, are obtained in the inaoluble modification. 
^■pontains, on the average, at 130° — 135°, together with traces of 
■rn-Sl p. c. C, IG 89 N., 7-18 II., and 2061 0. 
^BbBoluble in wal«r, and converted by prolonged contact with raid 
^^W, or in a shorter tune by Ixiiling witn water, into a translucent 
jaUy, insoluble in alcohol, acetic acid, and potash-ley. — Swells np in 
ammonia-water to a transparent jelly, without dissolving. — Dissolves 
msily ill cold very dilute aqueous alkali, the solution being precipitated 
liy acids and by metallic salts. — Dissolves easily iu dilute acrtic acid, 
forming a brownish-yellow solution precipitable by alkalis, gradually 
also in cold aqneous tartaric acid. — Dissolves completely in a large 
quantity of cold alcohol, the solution during concentration forming on 
the surface a soft, transpareflt film, which is continually renewed ; the 
solution in hot alcohol of 30 — 70" p. c, deposits a large quantity on 
cooling. 



Juumal of Science, U 
/. pr. Cbem. 76, 88 ; * 




206; Berttl. Jithrenb. 2, 124. ^ 

■l,cm. CeiUr. 1859, 626 ; JaArab. 186* 



J.pr. C/um. 106, ill. 
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i «f M ■■ as »^ c : dookol ^ kM tba CO p. a d^iivai 
I heat, aM I* '^^ " — ■- ■-- 



» ik «• moG^, in laj^v quaati^ 
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' r diyinc at 125^ 
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16-83 N., 7-97 II, — Inaoluble in coW, slightly soluble in brtilliig 
r : dissolves almost eDtirely in hot dilute acids ftnd in Irnt acetic 
acid, the solutions depositing flocks on cooling, and being precipitable 
by alkalis. Dissolves with difficulty iu cold, more easily in hot aqueous 
omntonifL, in aqae<)U8 potath, especially when heated, with copious evolu- 
tion of ammoaiu, and fonnutiou of polasaiuui sulphide. Dissolves 
easily in boiling alcohol, and is precipitated by water. — On Plaat-»lhmiiin 
'"intje eiuuinod hj Ijobig uul Jonei, tee p. 427. 



1^ 

SEBRuftit. 



Plant-gelatiii. 



Tosg. Ann. 10, 248. Beitel. Ja/rrwir. 7, 231.~Taddei, 

Brugn, Giorn. 12, 300 ; JV. Tr. 4, 2, 154. Schw. 29, 514. 
BousaiNGACLT. Ann. Chim. Pfiys. 63, 225; 65, 301 j Btrzet. Jahreab. 

18, 327. 
LiEBia. Ann. Pharm. 39, 142. Jones. Ann. Pharm. 40, 66. 
DuvAS & Cabouks. N. Ann. Ckim. Phyt. 6, 418. 
V. BtBRA. Bit GetreidearUn and da» Brod. NUruberg, 1860, 1.52. 
UUkbberg. TF.en, Acad. Ber. 44, 429 j J. pr. Chtm. 85, 213 i Chtm. 

Ctntr. I8G2, 161 ; Jahresha: I8G2, 617. 
RiTTHAcaEN. J. pr. Chtm. 85. 193 ; 86, 257 ; Chm. Centr. 1862, 725 ; 

./aAretbcr.l8G2,51&. — J.pr.Chen>. 88, 141; Ckrm. Centr. 1863, 
_401 ( Jahnsber. 1863, 418. 

A constituent of wheat -gluten, jjorhflpd alwo of 



WJBOiadin. 



Prtparalion. Obtained together with the otbur coustitrKntM uf wlivut- 
gluten <p. 439). 

I Or recently prepared gluten is ininicrsed for 24 hour* iu cold alivih'il 
pf 80-85 p. c. ; the solution, containing jJant-gelalin t^igetbtir wiUi 
Mat«Q'Gbriu and fat, is evaporated to dryuviM, wlxTchy thu gluten- 
fibrin becomes partly insoluble ; and the reniduo in vritrnu^] willi vtry 
ailute acflic acid. From the liijuid iilU-fed from liio undUif.lvwl glul«'i- 
1" Ilia added in separate portion* first liiniwn down ifiilnlln 

' rin, as a gelatinous fl/>crulimt muitit, tbi-n |iiir'tir iffUiiu a* 
I :;<r4s varnish. It in dehydrated hy iiunw:niM;u In Hlwitiitii 
iried over oil of viltitA in * voruatu, llntlly »l I'-HI (Itllt- 

Ml I- .ihaustol with Wllng ak-v>br;l, flr»t 'if W>- M |i.ll, 
I I ::- ; '.-. the litwrlurea, aflflf dUtlll»rio« U^ -flMi-half. (1«. 

> .-lur. :,.lil,riu Cdilaiullig fat, Ihnti, titUf OitHfihiUt (fMllDg, 
-]«-u ifiiriT Ki'lsl"! ««• * IratMtfaiunL ropy 
J vAuti'm Ufip^Uir with tUulrUi «id 
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qnnntities of lenciDe, but no tyroaine (Rittliauaen, J. pr. Chaii. V'ifM 
464). T 

Alcohol of 60 to 70 p. c. dissolves mucedin easily and completelyj 
the solution not becoming turbid on cooling, but being precipiUted is 
flocks by alcohol of 90 to 95 p. c i alcohol of less than 6U p. c. dissolve 
mncedin with aid of heat, and deposits it on cooling, in larger quftntitj 
the weaker it is. 

Jlj/e-mvcedin. — Fine rye-floor is boiled Gve times with about a 
e(]ual weight of alcohol of 80 p. c, the liquid being strained each tim 
at the boiling heat and then left to cool. The precipitiite which settloi 
after 24 hours from the brown-red liquid is treated successively witi] 
absolute alcohol and with ether, dissolved in boiling alcohol of 80 p. c, 
the solution depositing mucedin on coolittg, and a larger quantity wbes 
the alcohol ia distilled off. It is dehydrated by ImmerHion in abaolaM 
alcohol, dried in a vacuum over oil of vitriol, dissolved in acetic rc»(I|V 
and mixed by drops with potash-ley, whereby part of the mucedin Is-' 
precipitated, together with the whole of the gum. The purer mucedin 
is precipitated from the filtrate by neutralisation with potash (Ritt- 
hausen). 

Rye-mucedin resembles the eimilarly named snbxtance from wheat, i 
and approximates to it in composition. Contains, after dryiug at 135^-— *■ 
130', after deduction of 0-43 p.c. ash, 53-Gl p.c. C, 16-84 N., 6-79 IL^l 
0-5O S., and 2-2-26 O. (Ritthausen). I 

Rye-mucediu dissolves to a certain extent in hot water t if tb«l 
quantity of water is insufficient for complete dissolution, the residual 
becomes suspended, forming a milky liquid, which forms a depoBit a 
cooling. 

By prolonged boiling with water it becomes insoluble in acids and la 
alkalis. — Dissolves in hot nitric acid of sp. gr. 1-2, with slight evolu- 
tion of red vapours, the solution becoming turbid on cooling. — r Oil of 
vitriol diluted with an equal volume of water forms, after boiling for a 
short time, a clear reddish solution ; if the solution contains gum, or a 
similar substance, the solution is dark brown, and rendered turbid by 
black flocks. By prolonged boiling the same products are obtained as 
from wheat mucedin, eapecijilly a large qnanUty of glutamic acid. The 
solution slightly acidulated with acetic acid is precipitated in wbita 
flocks by tnercurmii nitratt, acquires B fine violet-red colour when 
heated after addition of a Bm.ill quantity of aipric sulphate andpotash, 
bine in presence of sugar or gum. — Dissolves slightly iu cold alcoAot^ 
of 30 p. c, more abundantly in stronger alcohol, especially of SO to * 
p. c, the solutions depositing mucedin again only when strongly o 
ceutrated and cooled to a low temperature. From these solutions i 
is precipitated by absolute alcohol, either as a translucent film, or fro 
a non- saturated solution as a reddish -yellow translucent jelly, bt 
ing yellowish-grey and opaque when left immersed iu absolute a| 
(Ritthausen). 

As Ritthausen's mucedin is the only constituent of rye-flour ti 
soluble in alcohol, the plan t-gelatirt from rye, examined by i.__. 
{Ann. Phartn. 45, 198), probably belongs to this place. It ia obtaJDi 
by exhausting rye-flour with alcohol, distilhng off the alcohol, a 
"ifhanating the yellow-brown glntiuous residue with ether and alcol 

•'ter drying it is dark brown, horny, and shining, has a fwnt a 
<*D) contams 047 p. c ash, and after deduetJon thereof 55*51 p 
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. 15-83 N., 7-97 H. — Insoluble in cold, slightly soluble in boiling 
water ; disBolves almost entirely in hot dilute acids &nd in hot acetic 
ACid, the solutions depositing fiocka on cooling, and beiof; prerapttable 
by alkalis. Dissolves with difficulty in cold, more easily in hot aqueous 
aimnonia, in aqueous putanh, especially when heated, with copious evolu- 
tion of ammonia, and formatiou of potassium sulphide. Dissidvei 
easily in boiling n/coAo/, and is precipitated by water.— On Flmt-ftlbuinin 
* rye eiamitied bj IJobig and Jones, lee p. 437. 



Plant-gelatin. 

Po^g. Ann. 10, 248. Bazd. Jiihreihr.7,2Zl. — Taddei, 
inrn. 12, 360 j N. Tr. 4, 2, 154. Schw. 29, 614. 
BoDBsmHACLT. Ann. Chim. Phy». 63, 226; 65, 301; Bertet. Jahrenb. 

18, 327. 
llBBlG. ^nn. Pkarm. 39, 142. Jones. Ann. Pharm. 40, 66. 
Dumas & Cabocrs. JV, Ann. Chim. Pkt/s. 6, 418. 

IRA. Die GeireidearUn und das Brod. Nuraberg, 1860, 152. 
UtiKSBERG. Wifo. Acad. Ber. 44, 429; J. pr. Chum. 85, 213; CAem. 

Ctntr. 1862, 161 ; Jahresber. 1862, 517, 
BrTTHApSKN. J. pr. Chem. 85, 193; 86, 257; C/ieni. Centr. 1862, 725; 
Jahreaher. 1862, 519. — J. pr. Chem, 88, 141; Ckttn. Centr, 1863, 
401; JaJirtsber. 1863, 418. 

Otiadiu. QUttin. A constituent of wheat-gluten, perhaps also of 
Mta (hb below}. 

Preparation, Obtained together with the other constituents of wheat- 
gluten (p. 439). 

Or recently prepared gluten is immersed for 24 hours in cdd alcohol 
of 80'85 p. c. ; thti solution, containing plant-gelatin together with 
|riuten-fibnu and fat, is evaporated to dryness, whereby the g'lten- 
itaiD becomes partly insoluble ; and the residue is warmed with very 
.dilate acetic acid. From tlie liquid filtered from the undissolved glut«u- 
'Sbrin, ammonia added in separate portions first throws down gelatin 
soctaining fibrin, as a gelatinous flncculent mass, then purer gelatin as 
^ clear colourless varnish. It is dehydrated by immersion in absolute 
~ oliol, and dried over oil of vitriol in a vacuum, finally at 130° (Ritt- 
kansen). 

When gluten is exhausted with boiling alcohol, first of 60 — 85 p. c. 
ifterwards of 75 p. c, the tinctures, after distillation to one-half, de- 
posit flocks of glnteu-fibrin containing fat, then, after complete cooling, 
fret, gelatin containing fibrin, then purer gelatin as a transparent ropy 
Bass, a portion also remaining in solution together with aextrin aiid 
rum (Ritthausen). 

^^ Dnmaa & Cahours exhaust gluten with boiling alcohol, remove tl 
ifeposit which separates on cooling, and concentrate, the liquid f 

^^oagulatiDg in consequence of the separation of plant-gelatin. ' 
lelatin is purified by exhaustion with ether, alcohol, and watfll 
—V. Bibni proceeds in a similar manner. 

The plant-gelatin analysed by Jones was prepared by Liebi| 
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OfaAn'* pknt-plBtia «w fi«« fi — , , , 

MKaa, cf preriow damnpoBtion. — The iodj unljied bj Mukler m p 
pjMtBBitianloWkneto^aitt'flbcia (p. V" 



>. 151). 

d laluliOD in alcohol of SO p. c 
■ mtk fthwilute alKikd. oonuiiu at 130*, 62 «» p. o. C, 1771 K., 7«E*I 
l-flSa., mod 90^0. theirfora twice a* miu-li Bulphiu-u llutof nbrat. tlwdi 
of Blneh it nUtnU in olber ntpeeU (Einuler, ^. jh-. CAhh. 107, 17}. 

JDeK^umttoiu and C<»abinalions. 1. Melts tcAen X«a(nf,&nddi 
poaea with strong iututncecence, leaving a dilBcaltly oontn 
cha/cooL — i. MuiBt vegetable gelatin becoinea ' * "^ 

expoeiire to the air, or when repeute" 
hatueu). 

3. Dried plant-gelatia swells ap J 
mass, uiid disBolvea elightly, fortnina 
boiliiig water it fonus a dtiar solutioaTl 
but wTuni it is repeatedly bt)tled with j 
to dissolve lU thont remains a traus]; 
retiidue, coutaiuiug Iu| 






■kdW^Btat fMt M Iks Ivmei' lajen of UieaCwdi^ 

' ■ 12 to 16 p-c s 

t pkC ftMm LM*iii, the rest oottBtsti 
I pJMi g,ihiM ill it ml I |in1 partA. Fr« 
^■■t ^mMmb ilMC n ^cvvtectHt •brinks after Boae time i 
CsaaiMMBv^f AtwaMTi ii)te*7«lJte it coatains 70 to 71 | 
pwa »« Md f-» p.a plaDt-«Maia, 7-54 to 1 

a«-«toa-i&p.crai(T. Ban). 

^ ^ ^mmt ittCe, 0Mbb fonns b figfat jellow, toagb, dM 
sAmiv aaaL^ttdw vtaa Mpwcd from 6d« flonr, is witnoot ta 
« i^id, aad BBj be lyw^J oat into sheets «s thin aa paper, a 
•OMiv M !■!« H Ife k»d (t. BOir*). — After btnlin^ nilh alcnbol tt 
b ihli* ■III J aad hud (RHthHWo). Dried glat«n is brawn, tnxa- 
heaK oa Or adg^ and brittle, aud m»y be kept for a long time U 
" d frw n o wfre (t, Bibra). Itt hydrochloric atid solution it Ij 
f (Bowhardat). 

Ot^Mynyared iy Stttaria't procett. 

^^^L BounnngBQlt. 

^^1 Ibrcat. (-^wi. (7*(>H. -PilDW., 

^^L (,!_. CUi>. P*y>., se, ST.) 66, mi). 

^^■^^_ C- 64-06 SB-S4 

^^^^^■_ H I4'60 IS'OO 

^^^^^m H. 7-80 

^^^^^H O aod g - 83-06 

l^^^^^r lOO'OO 

BooMiDnult'a gtuten FonUinM I'S u 
XcMJ (U«Imb'» Chem. Bn*f: 688 i Jakr 
M to u poMible fK>iii bt. BillhsuiPii f»und ^ 

Moist gluleii TOU|rul«e" when A 
baolnble in ixHuehJl^Mfc »"« <"*« 
beat {Ritthuusoii'). 

PrieJ k1iH( 
plctely recovi'i 
gelatis and ot! 



ftltora ita conatitaents (Ritthansen). By heating gluten with 6 pta: of 
water tu 200'— 220°, a turbid brown alkaline liquid is obtained, from 
which acids throw down a yellow precipitate (Guielin. — Barral, Compt. 
rend, 56, I1I8; Jakretbir. 18G3, 762). — Moist gluten soon gives o£F 
carbouic a*;i(J, and deliquesces to a vftrnish-like mass, atmoBt wholly 
soluWe in alcohol, emitting at the eanie time an odour of putrefitction 
and of hydrosulphuriu acid {v. Bibra). In a vessel filled with wal«r and 
closed, yluten does nut alter; but in a cold aqueous extract of malt it 
swells up, gives off gas, and dissolves to an acid liquid, which is pre- 
cipiiated by boiling, and also, after this precipitate baa been filtered off, 
by mercuric chloride (Mulder, Scheik. Verhandl. en Onderzoek. 130: 
Jahrefb. 1858, SSG). 

Fresh glut«n not coagulated by heat, dissolves in dilute nAoapA one 
add. It dissolves in cold fuming sulphuric aci'rf with redifish black- 
brown colour (Link, Schw. H, 2i)2): hot oil of vitriol colours it 
violet to black, eliminates combustible gas, and forms acetic acid and 
ammouia (Fourcroy). By prolonged boiling with moderately dilute 
sulphuric acid, it yields tyrosine, leucine, glutamic acid (p. 437), aspartic 
ucid.and a product resembling leucuie, containing 47-03 p. c.C, 13*46N., 
743 H. (Uitthausen). — When fresh gluten is added to oil of vitriol a,a 
long as it dissolves without blackening, and the solution after dilution 
with water is distilled, with addition of peroxide of manganm, there 
pass over, with the vapour of water, the following volatile acids : 
benzoic, formic, acetic, propionic, butyric, and valeric, together with the 
aldehydes of acetic, butyric, valeric, and benzoic acida; the residua 
supersaturated with lime, gives off ammouia smelliug of volatile bases 
(Keller, Ana. Pkarm. 72, 14). — Warm ni(nc acid ojlours fresh gluten 
yellow, and decomposes it, with formation of osalic acid, sulphuric 
acid, ammonia, sebaceous matter, artificial bitter, and other products. 
— Gluteu dissolves in hot hydrochloric acid with brown colour, forming 
ammonia after some time (Poulletier de la Salle). — The bluish -grey 
solution in strong hydrochloric acid deposits grey flocks on addition of 
water, aii<l forms with the colourless solution of starch in fuming 
hydrochloric acid, a purple-red liquid, becoming yellow on addition of 
alkalis (Vauqueliu). Aqueous hydrochloric acid containing 0-05 to 
0-2 p. c. of the gaseous acid, dissolves gluten, forming a solutiou which 
becomes turbid on boiling, gives with acida precipitates which dissolve 
in excess of the precipitant, and in genera! is precipitated by all sub- 
stances which precipitate solutions of albumin. — (Bouchardat, Compl. 
-Kid. 14, 962). — In chtorine-iaater gluten coagulates to yellowish- white 
'■containing chlorine (Foureroy & Vauquelin). 

J Bquoons ammonia gluten swells up and falls to pieces without 

jdving (Lenk). Coa^ated gluten also does not dWolve in am- 

^er carbonate of ammonia. Gluten precipitated from acid solutions 

* mate of ammonia becomes tl-aiispareut and gummy when 

rithwat^r, and partly dissolves; the portion precipitated from 

Jline solution by Cftrboiiate of ammouia dissolves in a con- 

9 quanlif '<'r (Ber^eUus), — ■ AqoeouB po(««A and toda 

'inten i wfiite, or when it has been dried without a|»- 

' )ie» ADlution diluted till it contaius only O'l to 

kei ili^ii \^ precipitated by acids without altera- 

-. Iiv'liodiloric, and nitric acid precipitate 

• \\ : phi>i4phoric and acetic acida form, 



r 



St™ TERKTABL8 PROTKtOBS. 

T^ mnBi'iiif-ut of wUeat-^Iulen which U soluble In alcohol, nnd is 
jIa"i " ' ' 'liuua mass by evaporating the alcohol auJ wssti- 

1^' I -Mils, when it« ammoniacal solution i« mixed 

1 I : I acetic acid, ft white coagiilum which gives tip 

lutii , \nth water containing acetic aciil; iVan(-a)*«ii« 

li contains, according: to Will A Vsrrentrapp, 5SSI 
6-a8 a., and 23-43 O. (Uchig, 4««. fAom. SO, 



p.c C, IJ-88N., 

The Pht/tocoU at the older chemists, P/tj/teumacoUn of Brnndes, is ob- 
tained from at^ric-s, from Liehm pnrirtiau*, from the root-bark of 
Ajfiaiitkui glandulnta, from bitt«r-applee., from Spantah pepper, and from 
Colmnbu-njot. and is the part of the aqueous extract of these planta 
which is insoluble In boiling alcohol. It is nitrogenous and diasolToaj 
in wafer, to a non -gelatinising liqnii) i>T¥>cipitablo by many i "" 
Balls and by infnsion of galls. See Vauquclin {Ann. Chim. Phy». I 
5); Bracomiot(J. Phyi.HA, 295 and 3-10. — , Inn. Uhim. Phgi.6, ISC 
rtaoche {A. TV. 22, 2, 158); Laasaigne Ic Fenonllo {Ann. Chin "' 
12. 858) ; Schrtider {SerL Jahrb. 1819, 67). 

lu Bftrago nffidnalU (Protist) and in other horaginaceotw | 
(Braconnot) there occurs a nitroL;enou9 sulwtanue differing frum gltit| 
the solution of which in billing water solidilies on tvHiHng to an il 
perfect jelly, and in precipitated by adds. It is also ]tr^pitated I 
the alkaline earths and by most salts, but tannin merely clouda f 
(Braconnot, J. J^g». 84, 274). 

The Gitfinia of Blondeau occurs in the Carragheen i 
roc(KTu» erinpiu, ill which, however, Mulder and C. Schmidt fxr, Sl^L 
found only vegetable mucilage. It is obtained by boilijtg tlie plaal^ 
with watvr for several hours, predpilnting the mucilage thna obtained 
with aloobol, redissolviiig the precipitate, and diluting the aqneons 
solution. — Translcceut hard skins, neutral, swelling np in water, and 

soluble in aqueona alkalis. Contains 21*80 p. c. C, 21-S6 N^ ' 

2-.^I S., and 29-46 0. (Blondeau, Compt. read. fiO, 860; KrU. i 
8, 419). 



Emulsin. 

LiEBia & WoBLSR. Ann. Pharm. 82^ 17; Bentl. Jahre^hw, 16, 9 
Thomson '& RicHiBoaoN, Ann. Pham>. 29, 180; Btrtet. Jaire. 

20. 429. 
Obtloff. -V. Br. Arth. 43, 12 ; Boirl. Jahrt^btr. 27, 897. 
BiXL. Ann. Pharm. G9, 145 i Lidt. Kopp Jahmbtr. 1849, 493. 

ItobiquFt'a Sfaapiaie. Tlie constituent of sweet and bitter alm<n 
which, in contact with water and amygdalin, decomposes the lat 
(.r, 426). "^ 



« ofematiin, or ■ aubBtance optitila oj 

coiniHiiiDg ninvgdalin, in tho iwds of Ihe poppjr util of Otiur plaiiti (»t, 4S7), ! 
not bem «>nfirin«tl by Ortloff. 

Eiuulein is not known in the separate state. Sou Li»big m 
preparation of > aalution of emutun (it, 437}. 
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obtaineid Ij ZTr^^z -.'^. -r:a' - *. :: .- : •-- .^ • :_ .-^'-- _ .7 
acetic aoi. fcii- ir 11 r"-— ■; :*r'-:"i. i-.u'. t* -r.-^.'. '. ir. '•■•—;.■ j: "if* 
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dry up to a wi'Tr: I'-r'-.'-rtir-- u.4k-- .o. .. Or. ::*- tiLui^/j i> a red- 
grey or red- v*r ! i . '.^ ;.--::.. — .t >. - '. r. t ^ «. :. : : il •: '. '. . v ft ■? . A cv .■: '-i^ * ^ c ^'^ 
Bull, it has ail ac*i rei*.:- .-. 
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ADDENDA. 



To page 281. 

Faralbamin. 

P. PlSsz. M'-d.-chnn. Unterf. 1871. 517. 

Hoppe-Soyler (CA<m. CentralM. 1862, No. 5C) fouiid thatlEep 
nlbnmiu which Scborer obtained from ovarian cysts. &c., contaiotf 
boeidc« albumin, n body which, like glycogen (xv, 183), dissolves li 
water witli miilcy opaiescence, is insoliilile in ulonhol, i» turned brnW 
by alkalis and yellow by iodine, and when boiled with dilute sulphtu 
acid, reduces cupric oiide and bismuth oxide. 

Paralbumin is tlierefore amixtnrecontniningalbununoussubstancfl 
and a reducing substance. The albumin is held in solution by alkal^ l 
fixim which it is precipitated by a larger quantity of water and by car* 
bonic acid, or by very dilute acetic acid. By alcohol it is predpitated 
together with a portion of the alkali ; and after long standing under 
alcohol, it is redissolved by moderately warm water. On boiling a 
cystic fluid, a portion of the albumin ia coagulated ; but if the liquid 
be neutralised before boiling, the whole of the albnmia is coagulated. 
Dilute hydrochloric and sulphuric acids convert it into syntouiii, which 
can then be precipitated by sodium sulphate or chloride. The reduc' 
body remains in solution when either method of precipitation is emploj 
and may thus be easily separated from albuminous matters : 

a. Tile liquid is carefully neutralised with dilute acetic add, i 
precipitated with thrice its volume of alcohol. The predpilate I 
washed with alcohol on a filter, pressed, mixed with watrr, and heat 
to the boiling point ; and the solution filtered from the coagnlat 
albumin is kept exactly neutral, concentrated to a small bulk, and pro* 
cipitated with alcohol, The precipitate, after being well washed with 
water, contains the substance free from albumin. To purify it fitill 
further, it in again dissolved in water, heated to the boiling point, 
filtered, and again precipitated and washed with alcohol. ■ 

8. Another cystic fluid was mised with an equal volume of a natltJ 
rated solution of sodium chloride and bo much hydrochloric acid thjifl 
one grm. HCl was cnnt^ned in 100 c.c In this manner the albuiDltuMB 
body was very completely precipitated, after being changed tnlfl 
syntonin. The liquid was separated from the pi-ccipitato by atnuiuBiB 
and filtration, lastly neutralised, and evaporated to a small bulk, ti^9 
filtered from the sodium chloride, which bail separated, and from nciOriB 
albumin ; next precipitated by a large quantity of alcohol, aad irubas| 



PARALBUMIN. 465 

Lastly, the sabstance was redissolved in water, wanned, filtered, ami 
reprecipitated by alcohol. 

The reducing substance thus prepared contains a considerable 
quantity of sodium chloride, from which it can be freed only by pro- 
longed washing with alcohol. By the oth»T nietln>«l, h«.>\vever, of 
precipitating the albuminous body by alcohol and he;it, the Ii«iiiid is 
separated from the precipitate with difficult^', and decom|)ositii>u may 
ensue from prolonged contact with water. 

The substance thus obtained is, when moist, white, jrelatinous, and 
very like syntonin. It is sf^luble in water, and soparato-^ therefrom on 
concentration, in the form of a film, which, when dritni, is of a ilirty 
grey colour, like a dried brittle mass af albumin. \Mien on(,v dried, it 
no longer dissolves to fonn a clear solution. Its anurous soUition is 
opalescent, but can be ren<lere<l transparent by rei»t»ated tiltnition ; !>ut 
it again becomes turbid on standing. The body is precipitatt\l fn>m its 
solution by alcohol, mercuric chloride, and nuTcnric nitrate ; but not 
by acids, either strong or dilute, by cupric suljihute, or potassic ferro- 
cyanide. The aqueous solution dissolves cupric hydrate on Kuling, 
without the addition of an acid, but does not reduce the oxide. It is 
not coloured by iodine. 

On boiling its clear solution with mineral acids, a flocculent, dirty 
brown precipitate is produced. On filterin'j;' off this i>recipitate, the 
filtrate, after neutralisation, is no longer precipita!)le by alooh»»l ; it 
reduces cupric hydrate in alkaline solution, l)t»fore the lK«lin^ point is 
reached ; bismutlf oxide and indigo on Iniiling; and is turntnl brown 
when boiled with caustic potash. In aqueous solution this substan^x^ 
is decomposed by heating, as well as whtn boiled with acids, and then 
yields to alcohol considerable quantities of tlie reducing binly. 

The precipitate formed by this deconqxisition is insoluble in water, 
alcohol and acids, soluble in alkalis. It giv<\s none oi the reactions 
for albumin (formation of xanthoproteic acid on heating with strong 
nitric acid, violet coloration with cupric oxide, itc.^. 

Neither before nor after heating d«)es the watery solution of the body 
exhibit any action on polarized light. The aqueous solution .of the 
product of decomposition acts as a most energetic reducing agi^nt, even 
when extremely dilute. 

The original substance gave by anal^'sis 41)'7 p. c. carlH)n, 7*4 to 
8*8 nitrogen, and 7*6 hydrogen. The variable p(M*centage of nitrogtMi 
is accounted for by the readiness with which the Ixuly is deconiiH>sod ; 
and hence the varying quantities of the reducing Inwly which it contains. 
This latter is probably a kind of sugar, and conseciuently the original 
substance is a glucoside ; it bears considerable resoniblancv to some t»f 
the varieties of mucin (p. 347). 

The reducing body, in its original state, previous to iKMling with 
acids, dissolves in cold strong nitric acid, and the solution yirliN with 
water a finely flocculent, light yellow precipitate, consisting of a nitrate. 
The compoimd thus fonnc^l appears to l^e diflVroiit from that which ir 
obtained by lieating albuirn'nous ImxUos with nitric acid ; it is still Pi^ 
dpitable after being heated for a short time with water, but dissoh' 
as the acid is washed out. The nitric acid compound doee 
by heat or by percussion. 
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